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v. li •• ina and ii.,ln COinblo0;.t,ione .. .. • • • • • • • .... " 
, 
l I-
1. 011.1. GWl tlfH! l~l. .ui.~l:1 V.i. • • .. • .. • .. • • .. 
2. (llae \}!..4n r.-lilli. 1r1 .. .,.. 'frl •• or A\, Io.Q {l,iiHlInt. • 
I . flnd f'lat.on /uuutmbly C.t.al1 • .. • .. • • .. .. .. .. .. • 
:.. GllJ.. Chm 1;: •• 1.11. CUkle ,&no. liO~I~." All' Plet;on, 
1:'104 Bale ~~lat". DeLa!l • ... • .. • .. .. .. • • .. .. .. • 
4. G1i.Ul Gun lJ4$1~. All' End. HOllilu4i" {illr CQut..rol 
~l.iillt.1 are ;JJ'IIH':~.\t..4 tor all lrl'f~.(,iia~li.Li of itiA-
lililr1ale to be IlslMi in a c1"ilret.t,e t'fus1a"aa\ tini6h 11;.;;r 3011d. 
wt.Hi. rIo cOlZijllil3!:.liJl.1 l(lt;.l~t act.ot'.1 :rta't.er :tal ,H't~ io\.4oo ;~l td\Ju.~h 
it. w;.~ Hl.:lWn t.~Ult, ~h~ moet. lt1,.ort,an\ pn)~Hu*t.J ;:Jt a cl;;::.u,f'"t.t.Q 
vii 
r •• 1e1,au\ 4EUiJe.:.IlO..l.i itli an abill t.:t loO .l1.Ua1 kjf,J,t.@- ;~f:H:i.t. 'try cOIJo,uot,lon. 
t.;~a.n 10 O~riC~ft i:.I..re ,,;f'\I!uun"ea. .';\11 dilll"vice itl4'UI U.b.l.~';:t'~d., '·1 .... 
mSI"11.;t lor ;.l •• 1n &.ile flp,Jl.l.ca{"l.on of ~l .... ~ c..o lur'n1"u.r. \1I'llu,.r 
QomJt.raot,lon on a .a'i proul.1o ... lon baeiil. 411" l)rllulo&r. 1. "ne 
ac'~aLlu~ toree. 
a:\. La of til ;;.relim:L1a,'y al!".Q.l:.rto:)UellOl-lsup"*iiU'ut 
CQ-.l,)Qly;rl~U· ii". t?rfisent.fMi. f'" obJ~c 1;, ut ;;"J;.18 <iii ...... Uj W~~i' 40 
det..,u';tli;"i).\ ;;:.11" lfi:1a,tlbl11t.y:;t ,Hl;l~'.o t.hfUllllll baalc ;na~6J'iale as 
a Ii# tor e!yntd'HJt.1c ie~1:1aY.n.iC.il coale be U.8~ (~ou:"in. 
lonr.ulat.lone 1;,0 1fa;art. ~ abrasion "o.l"ancu too iO.h~ r$GlJ.lt, ... 
itli f'11,n&. No l)Qllil "lye conOluelon vtae r'.tlc~·HiU. :10'IIHiY($l'. "'r,I.. 
p08.1bl11t.y ot 'preparlna BJ.cll alut.bet.lo resin. waf; defllOnGt.rnt.ed. 

- --1 
ttle Obj$ot.iV. 01 i.l1iS "o •• arc)) was ~Uii utiJvl#lo,iitt**nt. 01 
an eal11, applh.4 finIsb t..~at. woula r,uldlu' aolid. wood nJe11t.u.nt. 
\0 t.h, u1al'1i$u.r1n. 1:u11io.1on ::,;1 a bu.l~nill;;;; o1~al'lt,f,.. n"iiIl fi.nif1-
po 10\ l;.n!lt. "'!it lnll!:.1u~ woulu. Otl necelsary. 1£1 u1ilCI",UUlii.:)na \)1\.h 
. 
.. epr ••• n't.<:t:.d voa ot t.lle ai)QU~o,' h\~ C;)U*",any (rtu. ~i.f;'tJ!..l Cotnpaul. 
Lou.llvl11e. Kent.IiOJq) •• r'C.a1ft ,i),·.requ1elt. •• weI" ••• 'ab118""_ 
8peciJ," 1e&11y t-ne tiniah would tH! tor $o11d l1IOEHl f:t.flU yn,'erably 
t,lc need. not.. be Coni 1aered obJ ~ct.1onAblo '" In(HIJ i.iHi1 ,:,.fU"i";~t,. valu.e 
of fl.,U"l'11f,ilre ,pl"oc,8ct.ed by a ciJ,u.ret.l,,1 rfJIeilt.a.n.t. 4irlJ.sll co 
COfd, ot l..ll8: pro i.r~ct,lofi 0' solid i. w-n! ,"re bl r..ul., .l'·~lHin~t,l!)n 
atlo'l.ll4 no~ iltx ••• d. l.he coat. of ~Ji-'.p&U"a,j.oa of • .;lywooa or lWli1-
flat.. 'JU't. \laa 01.&re"\8 rl.1.\aI1". 
Al t,110\J.~h _u.,.. hal &cHUl (tone lu.ern.blo ~orK on \lU' 
dO"lillo;m4iwt, at ¢ 1d.aro"t.' {'tt81s i,.~Ul\ llni~h~. "H'101" ,"0 ~;1..;~QI"1( 
Ott,~l.lfil proJ$cra., no el.lcu~.lud . .u;laatdll.rl;~,l. "Ot' ... ,dl ..;1.4.1. .. :"_' ~~t.'lr. 
ol.ue"'. "";liat.allt. .-lIWO(.)(i .i.ln1..h aad J!i&V1owoJ.j lh;.n UvVe.l-
o;iM1 bl ",he l~lIniel COIn:>any. fl.\.18 ma~.'''lal. 6i.14:"lOlfKi ala •• , 
-::;1 alllwin"lJl 1:011 1::a.$i.odl&t.ely tU1inGat,il ",iu~ till,nt' 4lCG iJ1.1';;1 i.h,1i 
l.i.u:.lna lie t.li8 .. ebl inw-oc:h.tc ,bl;6 al4l .I." 1 c lent. a.t.\' \\!OilUi4C t.l~n i'At,,,, 
~h. atu;Ii;4~bl'y t..o .::'fe'C~tt, (;\aJtl!f.;;.in,~ \~tnierat.i.tll"o, at. t,;UI$ u..i.l:t;;\c •• 
'nLli l'u:~\4al ilnlab oQufl1et,ttt.l ;;t a. in.hH£;..i.re C14l'ocl l.)lWi\"ti\I" ni~ln 
ch,elo;+iQ by ;;.he Ailfl,lr 1ca.n Cyaiu'.1I1ue Coa!~JauJ. 
fae 1.01\,1&1 ~;;(UUhU~ :;,1. ;..11& $)(..JeriO:l~en.t,al. ~o.r~;.,~r. 
con~;..l.cn.IiiG '01 J. v. t:. ffSUU· uu.rini 1..:1. p$.rlod Ail.&3 ... ri.e4lH~lb*r. 1~"7. 

"\,It,hoa~t'1 no liee11 io .re1-!ort,e Ql r~'cHl,roh vn toue Frob ... 
l{;i)a) ot proto.at-ion ot eolid fi':,)QC Inni "gUt dai:na~l.n~ aOLlon of 
aeclo."nt.a..lll ;.Zl1a~)h .. ciil!d. b.J,ro.hJ.~ cl~ar.t.t..~. '?IU'. tOllna in \tl,UI 
,'U1Ytt ~1l:u.lorbI\t4 cons lGl/ilro,blf: GJ(fHtt:t(U. t...u' iii 11'. 4 ",tQ;~;!U·~.l ~::.na >lev ~lo;'" 
Bien' In "ili(Un'lt. .te~r •• 
.. 10n now b~ in~ p.rod~Q.cl bJ t,tu,' i.iL.il~"l C(H4.l,,;anl. In i;,nle a .. ~.abiy 
a \hln all.ld4lIull.I aneo\ 11 b11ol.c1 t.o I/,lu) 1.o,'IIer .Ill; .. 01 *(I,10il I,X3.. 
q;.llll'4y flM f,n10itntifUltitre of 11t,.,1. lmyort.a.nc&. OYfJr' 'ni. ;hOWLl 
Ih •• ' 11 ?,i;ll,usd a \op ply "PJllct~ aaa btutn l~{~.).r.~na".d. l~nG iO.C~UUU-
01l11y eOifl~lrfuuulQ. ali;..!l t.he t.h1o/.tntUl. ie lillfHt! \:l1ittl ol18 .. ~lxt.lilf$nitb 
1nCb. OVllJr to 1. 1& .pl'£lfa4 a .:fJl./ iiU5t.er ~ .Iin O~Q.. "~Ol l.a,;;t1.naClt. 
tl1~nut:;lcrt.,IAl'~d oy AtJtuu"1can CYAn£13il14$ C(Hilf'f/U\J) lncor~.jo:nl~,h~b ~ 
ollltaly.t. liT11cn is el.u~.a:d l~' t.~n mini.4t-It" by m4u:tHoluical a.~) .. jl lcat,lon 
of • "Jr •• ,ure ot !.bo~' LeD 'poJindlll £~r $"*,,,,aril 1.H~b t.h .. a "1)!r'1~tl.rA" 
£. ... 1"8 of. f.l.i)J"Q,;,..;J.L:iaitel.v 2600 I". fbi. &li.in 18 not. t..t~\li$"tw;;;.vt.l;,la, 
alf..'lCH.iI\i.n i:;;.. eoft.tiUlln .. "'.mfHi,rllt,t."'re i8 01 • .0 •• ri.'le i.lu1at4 1. ".":f 
(lard.. olear, anc1 ~lo.". Att. ..... 016&&"."1.. t1'" o ... cnH 0'1 t.be 
tlul.hM fHil'ltH:., I"b.. " •• 'cia. {PlAY be "$.40"1(1 01 "",ESe 01 • lolYent. 
euoh a •••• t,one. 
t\ ui.lt.llbe .. 01 paf."ott, (1,2,.:),4) rut". thll4'W. ltlflliL.4'!Ki 1n 
..... mft, yea .. , OOncttrnini ao-called. fireprool in." a.rlO l' ,1,-. r.,t.ard-
IU1' ai-ent... btl' no 00"01 Qlipar\lol.l'e. '.ror.n "ne "e",bQlq~. of simpl¥ 
rea;J,cl,." t,;u ra!..io or como"uJit.lblo :nat.t.e,. L .. a". l'.Hteome ev.iGt:mt., 
~ 1 Ult.h. 'yo_Iible lifJC.Cei)t,1on ot Alb1-R. In ,en$ral t '(,,0..,'. 
'lb. c+JvelUv.:l)ellt. bl Alb1 Cii.emltal. CCttn,)lIuv. Inc. 01 
/"l'bl-n pair:.t.. (6) in recent, AlQt.ri.L,1 (Gay be a. ~\l.,art.ar. tro. 
,",,16 u8i.4al t.ypa ot {' lr .... pn)ot in_ aJ. ~~lOI.l.;,uPi1 at. \al. ~i~. I.rHt _xa4t, 
ChjmpQ;..lu..:",ln~ &.6nt.. "ort.;L1.. coa.l..iulii> naVti not, l'hHH.liM' "J .... ollC 
",nowloG,.. lb18 Lfla~ IiU' l&l. a't. al a;#Zl. "'.~ioi;: r:;1f..uni8 fll,UO on expos>.4re 
6 
bubble. on t.1:18 1Hlrf 3.0. of r.iU. woaa. ~m.1en \'Itt tiOl-a yely l.ioiil4':";!,4f" •• 
t.,:H' i~OOQ tro~ (h1l;~a&'. the c041.1n. 11 r\.lln_Q and t.~1' ..,1 .... 
hiat;' be ret lni8fuKi. 
r;uu~e :,&ve UI6I1irU a nu~I).;j,r' fit i~,i/r;J$n(lt.lu~ a.~en.\' etn-
plo'y~d. ia ;'.1.1& wo,·~. Silicn"elil t ,j;:sn.o'It);~af,.e6\t \;'!!llli. 1ii'.41t&-
lnlllt.es. ~}.tld 01110.1(116. ~u:'~ re.,;ur",ijlQ \.0 !.J@ c.isetul (7,. '~4lao it, 
18 oblerv$4 t.x)at. oot.ioon l.afli;L~i..ei1 fd·tia:..ud ,:~i\.a :uttla.aL •• tor ... 
;,11.;.ldlll;lya.fI re~1Jl. uxhiblt, t'lameprool ilA"c,.,ert.l •• Id.',\HHAt- addlt.lonal 
t, .r e at.'.fUUl t, ('1). 

19 all ~)"Ob~bl11t.J';';ta il~velQriJjliilrH. vi any .. u:l.l.i.liw,al 
Jr'1"QLeQt.lf. COil!, 1no 1iMi.' u.lt.1'l*ar.el.v 1'tld.l.40e e.o .. 'r1al au4 error 
i/roGlililU". in t,ila.t. "i.uHHIl ~Hl".rial. "laYln. ton,e Ghulr<1ble prot> .. 
~rt.i$1iI llil.U,lit, b~ ijr~rJ~~l·"d. ~n \.1).. ;l,.,.~,roA:.Ir1li"!t t~I'i'~4, l.;;/u, <'lila 
e"l"'1Q .. ~lli iiAa<4lhutcl itl f,!.jill' •• iJiil,ll&~.t.tlo ,r,;,l' ld.~r;i~lc~l tto ;J;.1..a,,,,al 
eo."vioe cvndl\.lol'~t:. N .. v~rl:,luJitUUl. e;;;;t'\'!lI.1n ;/r:t.w;;:l.,l;j~),uQ th.eory 
maef.. Uti "Illylo'y~d. hl ,iJri.t;iu"lDi i;.ne t.\;J~" i.irUtlHi.et. A.C(;Ql'o.laii>lJ • 
• ltrl.!J.iu i. ;J.u~a.m~H.lt.fd,li ;.liii#f'iiI lIJJi(.a:~~h,ttd ~o ~tH~' l'lni8t .. e;')i~'!JOrl«:lo.t.. 
i~ttYiri~ proiHlrt,l •• cQna1at.em\ ~.' ;i.t'''l to,a. ~ e~aJ..f~8nt.J!I ,,;,l t.ne 
48.11'44 Qoat,1.\q,~ oGi.lla be eeclll'04 tori.,ute 10 eX,.Htrlf4iU.l.t.a. 
Tn. va1l.h at a't..c~ Ot.-, lotH# iU"obltol':1 WAS co.rn~llcattd. o.y 
t.:l~ ~ltr!' ell:!."Y if. illiCit.hlel \i\.u.il.ut.U.a~l"e C,l..l.CI.,U& toioat: ",;; t,:ne 
'lC~t. l;.l"etUf$!(tl' phenQl1hdla Qce!.lrr'l{,·n~n 1!'l l.lil!l.;lltec ci..,tU'*li;.;... 
lIIae ,,1tlC<!I'C in cont",Qt. 1 t.h ~ t 1 sn.ed. fhU': ;ACtj" ro I: t;llnd. 
a co~'utld"u"uble r.\l.l:;}!}liU· ot 6.f.UBl.l.tlit .);t.lons,iioncl lil;Qpl loas ",{¢re 
'l.~HH!U!>a':U·J\..o 3,{:.a.l.l Z. i.tlllil r-riulsaZer ;tla\h~~llat.1cally. !wwIiIY~r, 
aOrtif,J ;.;!,5t;t';,tl OQnelili'llon,1 ',,"_,'. del'l"ita 1"OIl! t.tl!Jfi~ cvn:a.i-.\~"'fi 191oua. 
It a ou.rn1nrk cl.&r • .t. .... 11 'laced vfl ~ v~u·ni.il.c ,;,004 
IIhU·t ij\,QII. I'" $ iHiuli. 1. t.rlluUt.f tiU'r~4 ".0 l.n ..... ouQ ;;.lrlr'llarl1y bl 1'.-
,Uat-ion and C<J!Uli"u:t.1on. 'lb. ~~ea" I.Uit. OY~reoUl. an air t 11. 
,. •• 1. z..anCo iind tohe ,.. •• 18t.ance or "h .• VSiu'oila t ilA&, fl.lid \.hi' 
\0\0.1 r.11at,~lne. Ie .ttnovtn t:rom rlporl..4 d.aita t.o be OOllela61'ablo. 
'lhe net. ru.alllt.lo11. 1.8 4apflu14en\ on t,rult .ml.U~lvlt,1$IIIQJ: i..be IU" ....... 
tt}.ce. lind. '(,:1, d1tter\f:tlce "t t,,(US !olJ.I't,h ;ow~,· of t,he aba",l.w,t.e 
\omperatdU'el 01: i..i'Ht ~ .. r'"Q... Una~l' t.ll. clrcn.,umu.sa.oQ1(l., 1t, 
1e poet,&llat.'" tonat. "tl. t.ranel ... by racU.at.lon 18 t.nd mecnan.l •• 
of ~h. t.ranlter ot i..,.". maJor ,P'Ort.loll of lone eneru. L;Vl(Umt.l.,y, 
r,h~ oalculat.lon of ~nl. t.r~n.t&r re'i..tlroa l.;:Ut j .. i.1ifa of (ij.tl.J;~1.rlcal 
d.at.a. £01" .. rUl GloA1881v li.le!al'u fit,)" ayaU.abltJ in f,b~ l.'\'Ii,I;d'':J.t,t.lr •• 
and lnoon1'enlent., 1t not, li'llpoe,1!'1bl •• t..o obt.41n ox.v~rlmliHlt,a.ll.i. 
It. Wfle declul)Q. t,tl\trel't;u' •• t,o by-palHIl toili& pn.".Siiri1. \.i:!.~ cal-
oala(.lonl by tlXiHlriment,ally d.t,';jj.rfdnin~ ~';l. t,.m4.J~rat...11~. at.t.a,lnoa 
orl Iii W'ood. I\u"t •• e .abJect-.d 1.0 CQnt.u.ct. ~il{.11 Ii bUl'niud. eiti)lt'tret,t,e. 
rl. Y,ll ... fIl ot ~;11. 'em.,erat,u,ra. ';;I.lon,. iffd,'-h t.h~ Yalae of t.h.' 
t.bermal o11t".11'1'.1. 0&11 bo l.un.4 '0 calculi.'. \In. t.llol.om ••• 
01 t11fi neccuusary t.O Pl"Ot.uC' a wooU e",.rla •• ander l.,he 0."".0" 
ot a bl.u"nina oi!J,u,r.t,.".. {See aVclHmo.1~j. 1-. 1$ I'tllao.11y con ... 
Olt.lded f.h {;I.t. 1t fA Yal~lli ell J. 11,"\4 fUllfil, ~h. ItllAe ir'&:" V f/$1'(,1 ". iiI wood 
It.8~lt - Il .';lul ':;1 ;J\lil cr1r.1cal ~ro~)t!rt.l$. ot a ,to" t>laiill~io. 
,,,IlliCit'! c'o IJ'HJ Qonoll.ls1on "'tHAt, O.t1i.llin \"nlUle tno,.,eria.la ta.ll in li,he 
IUlll!Ull j;)I'opert.1 I'i'l.n& •• tU wood.,., a. f11m 01' a'>tJrQ~(.i;.u!).t.ell).061 
inoh •• \hS.CIUUiUJI will ~;:'Of,.ot. t,~l$ wood £'l.ll'taoe b.lea.t.h. 
A 8\\1(:.1 of o.ak wood ;an«d ... in aCl OYun 1!~Qlct:a.~ •• 
t.t111' tohe ',Jl.pertl'u.r., 360° f.. 1.18&<1 ,;'. t,ile l'116Cl.tU\ r, i-" ~rUil.~ lbl. 
t.~lUlp.,nl.\\lr. at, \tle 10 •• r iiru.rtaCut 01 ~b. {11l1en 11 alllil;uat, 8lJ,r.ly 
Gon •• ryaf.!".. ,1\.1 eo. a t, .. poratru.re d.rop can be expect-.el froUl t.be 
t 11m s\lrt,~c. \0 i..h. wood..rnaf, tll.1Cn a &rac1j.ent. e~1.t.. 18 dem ... 
oA.c,rat.ed by ea..ln. itl'lt'CHl .. b a .1~ar."t..-c1&JiUl~.d ;l$ce of woci 
"nO ob.erY11li "ae ~xt,.mt. ot Qf:t~.. In a\itv.",al ~v.ob liix,){;}rl-
ment,a wlt.n OK panel. 'be ~xt$at. of dUUl~. did. no'- .ax.e. 
10 
11 
one t.1'J.l1"'~¥-fi~COi'lQ. Qt an inch in ~;. \ili'.et,J.vz~ nort:iu:41 t.Q I.no !ilArta ••• 
Zv 1dGu)t.l,;r, ",i18n, lionll pt'l>~'~r'y jlrobleui 111 one Ch'UHf~.rin~ arou.n<i 'he 
.. ''ttl1cn; by "'"e ci~a"td~t.. on l,:Uj kinlf1lrl l'8.1t. 
rna .ttoet, .;t V;,u··Jln~ l:..h@ 1..tHu-:~l uittUSiVU",. &,11.. 
l'at.l0 ot \'U8 't'Uu·,~l c-.>w:.LUlColV1'1 \to l.IUI ,Jf'l.:hollJ,Ct. i.,il !;'*l~ a",1/i<Cll'l. 
:i,ea.f, .;~nQ d~.Ul"l, .", .. 1,* bfi tlale.,,..l.;;;.~e4 "'~(J;"j i.£l8",X.,>4"\u'iis1t:Ul HU' 
"u. H~ftt. "ran.:e,. it t.h1l Cut"uiiltione ¥J,{'tiV,d.llx .•• W~d~ ';~t:uH,,&ar,. 
A llla.t.tu"lal aavln. a ilion f,ll61,rma.l l.:o:~U;4Ct,lVit..i Ovt.~~,..I.c;.e 4ft}.. 
,rH:Hl" &iI&1 from t,ne t{.lo;.le v" "n.1i ei~~U·Gl."'. at-c.I)'c", ~.\J .ltily 
Lb .. , t,ae comol,UH,J.on of t.ne ciu,ftl'et..t,e 1. act.i4ally .J.ow.,o. ~mG. .be 
sl.u·tace ' •• pera"ure. do GO' .,,,aln ~'j.. l"vVile ot.tl..1'~4" e;(voo\eci. 
ot i,tH\I I.n.u"nludj c1.wal'''~~. #oro ix~;dn". 
,'j" .i.1nlbl. .\?O&1ii i.b1114..f 1$ .... ~~ ,-I.e. r>£ an lW~"J.u.t..tn~ 
~kl..rilua.l con~.Jd .. u:;;(,l·'14'y a~i/f'i)~,~,).: .... hlo<li< i, .• a.t. o( ,~ooo.t (hI ~~1"4';llal 
rlulet.,.,ac~ iiltl.lt.llOl.::ut. ~o .,{lLtUlil .. ~;i,;:£4 t,;till~)~,·a.i"u.l'e. ;i.rI. ;;'ill.il .:..J.L ..... ~ oJ; 
501i;l f., (';;') e\1t t lc i (tnt, ,'.a 16 'l..~no. \to t,lutr I~al iioi.lO(Ht litO ,vniiVtitll' 
CiHUHtt;lGf. ~!;.t, :;"l'Ht t..em,il:u"a:,u.· eo at. t,&lnea, ,4; .\.l..it.(.1..:.: llii.li:ltf, (l:lIjJJd,cal 
r"u·llt.:tn(h. bO reaf!l. t.iH~ att..1oH at ",,,,,na. u.i.4.d·, ~~~ ••• i#nen~~e4 
OJ' ;"fl~ jrJ.l,r::..\.al '::O;~bl.U;;l..ic'A ""t "i4ii1 ''''G<i.'l",at.t.., ,;:,.) ./l .h ... i ... 1c';'..:.>.t~'Lly 
..l6nee ,ool~c..;.l.·l.r tt,r~e~u"G t.O ,:,)l''lltll"nt, 'u,lt .... Ioi.l...Iu.)f, ,,{.j,~ t,,;.x.t'G. 
il:.,l;Il~. ei..o. I 1n"o wi~e Goll4 t)na~~ 0: l..a.8 t illii" 
Ou t.llG bILS 1. V t a. 11., ~ f' $.1 t. .. ;. .lJ.t'v Vi ~.; i ~ a ,"I.~_ & at ,,"'1' •• 
,rei-alel. ~~ft in iltn4 t,.t4. tol.lowlk'li .. aaiJ. ... ;;t. iona iHlr. ul8,OiIJ. 
tn •• ouul.U.li.iYl~'y in 1;,.UfiJ -iHl.iUe l'&ntl;/ij '.Jlt.h wocul 1. 
reacUl,y at.l:.a.luablllh SO;Mi OCh~iifu'c1al ~.,t), .. fi;;'1a.lt _ uQ~abl.i ~111-
cone jJol,llllifra (8) t'l.ud ftiliJla~j,1rutf .... 1'(H ilialc.iH'1Il~yQ. ,rellitlna (II) aa 
well $I.n ( >) ilxpe.lmanl.al aj.lyl G110.fQse 'lJ) anu f.l".t.jl ~1,,{1rcb. 
<i'~n41 i;f)ly;n~rls.d of\i.i1nl0 £iil':UHStlt'Ui,l"el. [:l.re retiorlttllo. t,v 'i.,1t,!;lS"a.nd 
t,.;illlt t.~.perat.ur. l .... tdl ,;r:1en jil-o,//,&'·ly c:J.rCitti.. WJel,;afi ~X"'flHltt 
t.o ~~rlich a nU1Le .. 1al tUft~~oultJ. ;,.,tu~ pro;.,'1;.l •• ul Qi;,at,~d by I..H,i!;I li!UJt, 
f,hr •• coo,U.1;,10"8 co~14 not, readi11 be .eofu"t,·&lned trom Avail.-
&h1. d;~ l.t&.. 1 t. \9al tonclud~Q "r:l.il t, t.ruuua (A4\.ilu'iale ai:lo.11a be 
1 nV~G t" iillta ".4. 
i'l" tu~conQ ,pOSllbl11t.l .. ,rtt •• nt,6\1 b:; ~,.)u.lo~'·~!;.li,jn 01 'he 
Zlqlilt.. t.ry.clettu· ;tleilOtlHiic4& oCGu.rrln~ o""W~'Ul ..,:HiI C1 ~i,l,..,;Hd <1"4,,04 
is toll"" ;:,t a. {JQ;:)\lyct,in .... liuiew .• l;.a:l.'Co la, a l,ll.il. "a~vi~·.i.6 ~ I.lll1Jrmal 
corHLu, I. i"ll i 1,·1 coullde'.illtd,i td.Qutlrr t.nA1l .... a ... ;:;t" ood,:d.eh ii<QU,l.d. 
by vlr'~. at it,,& aap$rlor ~.a' ~la'rlg~~lu~ ~~al1~1.$t uacr84 •• 
t.ne t.e;tllJ.r"'~i.\.lre .... r.v&11L"i .!1~ Ift1 •• CL1~u Ilu'taO., ~kQW l.on.I:;Q=-
blllllt.lon of ita'! Q iu;ar.t.totll. Ilnd ton6lre:;y Ui>ld t.jill ~lA.r!ac. "~iaa~. 
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"'0 a tJllniaulm.llle <utt 1c..4'u • .v. .n • .,1 .. 1.o 0;; ... ~"H. l1 ~,.u·a.,"\.4r •. :iH.lrvey. 
W't~ raot. in ilnlJln. a eu.1t;,abl¥ t.r:A~}.Il!;:~rtHlt. mal.tl1J,·l<1l iU~t. "ne 
l.lf';)V'er 1 il;n tOl"fAin" ",,·o;ul'l..1~Uil. Uo I.1l.lca rm.\i"tU"lal waa iQi.ulCli 
b.v~il61Yllil·. in L.;.1I.I i1!ild sO,U.,,,iU 111.J.~a.t.. Iilills.J\Jl'e i~tr.1'($Q lQr 
st.Io4d¥. It. I'UUl oelili.ivr,:al r.,'la.t. \'il~ ..lUG os,' ~}OWdal""Q sil.UHA Of' 
f ibroua ila~s aa a pi.~i'i.nt,. m~t,;;Jr 1al, o\Jiol:d r.~ ... H. In. itlcreaalna 
f.ne t,ileru'uil O{~HU1U.Cl,iVlt,J ot ~iJIIU# ,'1lm l(}rt~li,nf4 _".1.'1all" 
~~1 ~lla.rll .'£11 1 al114.'. (11) t'll:a. us .. e b~ll ,,"ed ca;a'bl. 
ot .t!<let-in. &n lrlClniul"e In ~tl.rati)l COCiClI.l,\iVitfYlLHiHl. ui.fUl 
in conJ..tnct.lon ,"jj,t,b. a t.o,;' coa'. 
A t.ttird poeiilbl1.1t,y ai'lee. tn:>ru Il conald~l·';;;I,t.1.;...: • ..>1: 
vL14J .ttEtct; ;;.., v",li'l~C,lan 01: ",he l)f'Q~H~l"\'i~e QI. #oo~. In il.~-~ls 
,.a'i_et. "'itO .... Yili;lflj 01 ,,. • .,&tuten" ,i.I~y be ti~~.}J.CiI'y(iu1. (1) In(u"~t'.\.e. 
the ~HU\" r •• d,fit,1ntli. p.'o*'\~l·t,le.ln!;l (r.:;;) i.nfU.&IUJ ;,,11" ~:l.bl11l1..t ;;;l.' 
t.he Wvodt,o 11b$o.ro iUH!l.t.. ltut t'.11~'. or COJj·itl • .11 I'elf;lt,lvely 
I.ln1:aiJQrt.&nt, 'inc. l.be wood. Gan bl p.rOt..4C \oed '01 rolat,lvel,y c,lHn 
tllM.. 'the .,coud proepect, ott~red ao;tc pfom,1ae lince ~hl. 
C?HLrij;4e ln~~:;iti c.a;aclt.1 OO.J.ld b~ .ttec\$u O.f 1,j;(U'.l;uiln~ , .. ;al 
deufilt.y !JI l.itO lII'OOU im.l<.'H1. OQl.lld. be CU'l'$Ct.ed by a)i)lic~t.iotl of 
ttn lmj;1rliaJ:;;nf't.t.lu.i:i. Il~~ntt. or&~nlc ;:;r 1nQrii/t~\n1Q •• is WOll SUil t.he 
aPiJllaa\lon ot J~ul;cb!ln1oal ;,..ulli,:tre. tnll O,rUUlhi.El in 6 ~'1Qod 
~l.l.i\O lUtrY~$ too ilJerea8. 1 i.1I a.at. r'lillir~nc.. ....lue o''lic,r1d.. 
wal Ch.o~'Hiln a8 .. ~etJl'~l~t~t.at;.lve 01: t;:Hot l11or(j~nic l'~j>..r t-:.t/::&.6 
a.liint.. and. pbenol ... t ol'.!ftala,ul.¥(.1.,it,£'1.d ... 1 amln .... t Ql;.iju.1Qel~yde rllullna 
J$iU"$ CflOI~n i.l)r iJ.II a. or~an1. l.;B~r.&naQt. •• 
mUI, a cauf.ld.orat.1on of toa. ,~~.at. t.ranat or t.G a. wood 
II.lt't!!l.fUl when ."pOled t.o "no .''''aCi( ot a bllrnloij, 01,,&r.'1.. r .. 
8\41 t.ed in Lila leolat.loll of td~l'e. maJor "t81de 01 filxper1Gient,al 
en<hulI:f'o.r. ~lam.17 t 
(1) l'he S&,,,(11 ;:::Jt l.rHHll:t\t.ln.~ 1111Da. 
(£) The I! t.;40.1 \Jt oonlj,.u::rt.lf:i.& t 111ua. 
(3) rno et.. .. o.y .;;;1. Y!iU'la~lona in tthe propfu''''1es 
of wood .fltH':t._ 'bl impre"naL.l0n and. 
•• elu\n1cal UGHUp1'8aa1oll. 
l' 
~:lrob:1.\bly t..UiI, tOOilt, ,1~ld r.'i;J.ll'~J,Him,t, ot I..HfI ,L'i1 .... 
tor mlIle;; ir.a t"l.1!t' 1al i. &that. ,. t, be \;1"'1'11&111 llUiC ca.~l!lCalll r .... 
e1.'ant. 'f.O condil..1onl i>&'OGi.1cea. by "LUll biJ.l'nln.~ el~~u'.t..t. •• 
1'1:118 r.q~lr~iqnt, ,I'U"fI1 t"s 1:'e&4y .-li;;.j1nil.'td,QniJl ill. 1"'1'~i1i O,';''''i1)el' 
,;,1 ""11. ..... 10r .. 11ul:& £lmt,,~rlal$. Only t.WfJ GOlW'4Hu'elal ~ .. &l:.~ri!!118 
WIU·. conili1dered. yoselbl11t;1 •• , l.e. ,1) .111CI'.Hl~. &riC 
(2) i~.1,!3ul1ncu~. rhe ~olye ••• r ~ • .i. v&rilleb, $ineerru) :~~£ •• ~'d, 
COI&pany .lad ol)1,.lne4 ... liaJ".t.t. •• .i,Jroot" f In.l.!! •• w,1 't.h 1' •••• 
alao ,'et.illruul 1'1 •• poallbillt,y :"'H)~h aot,ually li""l. hope 
waa iUJld !Of' t;hll ~h.r80~l!ll..c.lc fto iJttt1lr \.!hl &..il...tt,lon. ~inc. 
t,tlii Pl'o,i"hii:rt.lee l tflan, derlv*c tl'O,ia it;,. 'a4iU"IA'.i.l c.o.uiUCl,iv1t.y i)f 
al.uullL.m beu.,'\t,h a f,ilin :HHtY 11¥-1!Bi?r.~M ~~ ~.;l'ywOQd :$H~ ott 
wbicb r,oeiv.a ~~. tlnleb. 
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Sillcone. (I) 
IZHln.;'al d.£llldtit 'Or atl. OI'itl.aillCl t',alldfi. In ttfle t 1"ot. C;f~~' ~u.~ erul 
procl.J.cl. iii! s111Qotl \'iIt~I·u.tu~ll'U~. l':118 COilop0.,lna 14 io't.!,Ull1l.l r1.:iacC,ed 
l1a 1:,17 18 t.ae ",apia1 t.l' wi ton wh.l<Hl t.he nalid.1 of ttbtt .LOrIfHU· .,i.a¥ 
be )tydr':;>ly.il.d.. fait resu.lt. 01 ~h. rffL.Ci.1on b.t,w~eu, Id11c.,m unO. 
t..t,raha11do ami. mono .... 0.1 •• a.nd t.ri-nalo oJ:'~a.nosl1;"Il~ CCHtllr1O • .tnus. 
81 !~.r t.tUit' ,.eilC c.ion alll..h.8 •• i!i&t.iiu"lall can he CHH1'1·;J" t,@d, lnt.o 
Silicon.&. TnG ~11icon. re.ina 1.4884 lor h1cill ".m.>'I.l:ra't.l.i.rCt 
tlniet'te. are nllx't.u." •• of "ar1ol.41 oon4eruud)le cor;i~Qi.lnJ.u. In 
i.ner~t.l iohe ~olIUlerl~Q.t.lon at 1111cone8 t.Wi.it6 .;.lilCey:/ ~limina ... 
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aro1.lp. w111 attlilc!t, t',;lO )rO~}vlrt,j.e$ vt t,lli t:md ~·rOIlu.ct.. } .. 1t,1l0t1i1l 
t.ne ort.hoe1110 1e ae 1e £lQm:Oil'U~ .3~ iJ~~ll A ?iY;Ot.;ult.ioal «.tl-!; trtnce 
t.etrrafunotd.or .. "l i.rOIol~J8 mAy be in. t.roll .... ocG lHt,j) ~h. ~l.l.,atr "iI¥ 
u,. of a !').,Ydrol:;&a.bl •• l11ooL1 com.yoanci ~::1.1Qh Gao bf ;Jirt.lal17 
hld.roly".d and iHj.lynle,lz.ed., 41t.llt wrll0h \,:'Ui nydrolla1a oan t>e 
;1:Hm :"£10 t'f/ull."'f.l.flCat,o rl.ipt,a.re Qf .111con-ol\Y~_ 
bond. by t.eASp&rat.u.re (tttlle is livl(ienct1d by ,,~U~ l",r~i'j a;i10u.nt,. of 
em-u'D l'oqi.i.lre4 ito reOI.lQe siliea) 11 r&CHid,ltlQ <llot~l'i'lt,l1~he 
11 
onomtcal 1nel't.n01Ui ot l.:i.l& bon.d., ~h$ concllJ.aloa ia f'.dCW,~d. ""hat. 
1irhe ;e>lyme,.e AI brl*fl.l Q.ilIlo.r1bvd. kutre are ea;ab1u of 'f~lt,h."a.ntl .... 
ltl,~ Lhe ~;iI'lll;lenl.t.u..rrill lvvtiila .;!{'Q,hlChl<1 by t..tu~ c"HnlHu~t,ion i;;,t' I;,be 
eld,t1t'at.t-e& llli..IHi iJoJtllil not. O~ e:x;oct.ed '(,0 $rft.~l" ln~ a Cz'uoMl1cal 
r .~\e t.l;:.>n ;,~ ,U .. ~l. t,IHI ~af'fJ. bwna. .f,c.. itxt.r ;J..dlii'd H;J :,1 i,. ,'i~ <; i~tU'·.t.. t.e. 
Sy a prO.i:'~U· ohoic~ot iM)~n •• "& i.t~l' tilliitl.J 1.): u.r~!',r,ic;.n\t'.ir 11.1 
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t.10a ~t Wl. ;llOiU" v\4,lfuu"~'bl$ ,~fj.l \ ... '0,;1'£.'1 i;,a.l'~all.v una et,uu.licall,y ... 
in in. ,Jol.,ymel". 
A ,Ust\4"€lnw,e Qt t.-fi!f:Hlle ,'IHll,.tu'1&.la afl."4Iuu'. in t,ne ct.r ..... 
t.10 Qotuii t.lone n.c ••• ~l"'y \.0 CiJ.r. "Z'l8 n'61n8 -"LUi rthiu.l,re4 , ... 
;Ht,r ;,1. '\..u,rol lor cu.!' illS tlAcat.al.,y4i.a. i) ~llc;Jr~«. IUHhn t:d.~l:l<1.lr l..W'An 
cQuld be i.ltSf'td "".4 ~Hl a ,~'ood ii1rt'llee. l~ 1f;! !,i,;;t., al.'t.ui;i,'i,l!j,,;.\~t' 
u.nr:i:uuh};~abl. 1,0 tU'I.:';. t..U,1t. eI.U,aJ.ylil:~a -.0 .'l'1{lICt, Il. i,':!J.l". at. llJ'i'i~1' 
t .. tmt')o.r:J,\.l.Irea ,(lay b~ .{oIJ.nd. Lt:iI!lI.Q., cobalt,. i;H}.Q. .n,;tf~lj,n\Hit. ulAi-'n-
1'.lltmlll,t.as f:J\.re ,r1OiDib111t.l~1 in toni. 11.14 (3). 
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Chemls~ry of .elamines (12) 
Melamine 1s prepared from limestone. coke. and nitro-
gen. First the limestone is reacLed with the COKe ~o form 
calcium carbide. Then nl t.rogen is reaC t.ed ~vi t.h t.his product 
to form calcium cyanamide which is treaLed with sul~auric acid 
to produce cyanamide. This compound is subjected to elevat.ed 
t.emperat.ures and pressure, using anhydrous ammonia as a catalyst, 
to produce melamine. The st.rac~ure of melamine 1s 
This ma~er 1al ;la8 six replaceable hydr'ogens and 
combines with formaldehyde t.o form methylol compound.s willch 
polymerize by elimination of water between molecules. 
Evidently with six func~lona.l Sroups in the basic 
molecule, crosl-11n-k&,,8S t.o produce ~hree dimension polymera 
can be readily obt.ained and the tinal product. would be ex-
pected to be hard, br1ttle, and thermosett.ing. These prop-
ert181 can to some ext.ent be modified by introduction ot other 
fl1m tormins materials with which the melamine 1s compatible. 
l'ha k;;J'luj~U"y t.Yjli ot' J,"e4in I.UifGG 101', {"i,18 j;/4.&rtl~.HU' 18 ul~ya ,',ud.ns. 
lb. mela/nine "0.10 pripan\t~lon" !Il.f'1 nQl'iIii&lll sold in 
t,!"'l.w met.uylol 't.~a.. fl:u: lSd)l'lhwt. ift.Ulit. .u.cl ... ciu M alcubol .... 
al~l:il)..,i~,ri ton, .,er(HiH}\.l!:i6i$ tltHHUHttl.l'y \.0 r~.4<l'1· t.~~CJ m~lalUJ.~:~" .rfieln 
801ub1. in ;:tiia .. ral !.l';.lu"1t..~ 1. C;..i "i:u'f1.t.ive.l.j' luw. Co,;~;':.\l;,,·cia.l 
r •• inD :;,:11 b@ Obt.,ll;Jea .dt.h V(J.I·y.itl~ I'd.l(HIl 01: [tle./.. ~li t-o 
lorin,lo.tt.yu. ;;~ud t,nia t)'$rm1lirl !4 .rrin~i! ;Jt' ~.ro,,)\u·t.iei. Allilu, 
fHhiH1 cO.Jilt:.(u'cl.al t orm .... l ~t.l0flS lllel .. dtll y[u'1,.,"'$ al~~:<1 !¥tvalt il!.:!A"1 
~rllch ~lye t..d,. ~".&ln lnen~~)\. •• (1 :iHll'd.n •••• b4U"t.@.r . @~d, ~ 1".'lbl1U.y 
allCl 1!.li,prQYGQ 01'1l1li1'1140.1 ,. •• l.t.a.nee. 
?U·. allyl at.,u·crl and allyl e"Ol'Qlhh r~l.y i<itly 1)1;) .IrGk"lu"~U oy 
t,he aOt.lon 01 AU allyl n./lllc1. on t.~lfJ ii;odlWB ed.J.t. of t,'lU ~JQll-
allyl Gt.Lter of t.ne ot\1·'botlydt'at.~.fne llli'il t, ot tt!lCl n .... ;,.'bitl· of 
ally 1 ,,'ou';. liO aUai6Jd 18 G.",rmlned by tone ny.,ubcl' of 're. 
nyciroxyla in Ln. 1101 ••• 118 .. in "be ca •• of I'tlOro'" *,111a A'i.olInb.r 
1s .1~n', and. in "Jut Gtl.I!'H!J of 8t,3,,'Cn ~n.o 1'1\.l,"OOI" ot {lilyl W+1C,8 
jHi 
---+) ,,;':'CHeCHCH;CaCfi2on 
lilt,b '-h •• 1~' t-llnC:U .. lontll aroa;. of alll1 4 •. Uilro •• 
ono JDOltiUhll. can 101"111'" Gl~llt, o.ltt ... <iSnt. (u,\alnl ana. Euu:b 01 
t.hel'. (mal-nM ret..nlne Ii cOi.4bltl borul tor ... ery LWlt'O &11.:/1. "ro~p •• 
Al"hol;l~hlo.lh:Ui' tJvnd.1 woulcS be 6tXr 1iO't;I;IU 1;.0 l..Ul lnactd.Ya".4 07 




of a~lyl 81,~l'Cn mUI a .11~ht,ly y.J.low ;,,In\. 
Two cUlemleal a1e,ldYant..&.4ie. ot ~;1.1s "jo'.>. of Lilt~t..rlal 
act.lvit.,y \.:uulel' ~iu. :>r.val11.t)~ comH t.lone. 
(2) ttl. etth.r ~y if8 11n.lC.AIifi.~i! .l'i1\l) Elol vent, j'foy_rt,l.a 
01 t,t.l1 8nlm1co.l st,rl.lC t.u.re t.QW~u·<1 a. areat. n.u.aber of or 6&n1. ina-
tonnlna a $0110. 601i.lt.lon !Hlt..Wi!HUl t.nll f 11:11 .~-;,nrl :..be t.ar$. ~l.UIa. 
et. ca.. of ttle c 1 d,1'l1' It, , •• 
\Vhet.her or not. these l'act.ors are significant. int.b.is 
problem depends on fact.ors thus tar ~ndet.ermlned. Therefore, 




"etorl ~h.. PI'0liUU· .. t.lotlfj 01 raan1 ilixpcrl>Gl!Hlt.al. t1ni .... 
W$r. iJ.ndttrt.al(4Ul, •• Yilral 1 "' .... ot & ba&lG naLllr'e were l~l"iUI'i­
~llt.~d 0"lef11. 
ori~1Jlalli t ~'l. tHlt.in, .:u'"vole;i,i CJt ",,!:u: c1 ;r~l,.~. t'e-
.i&t.~'l~ l'iaiEh wue COJ,'ul.1dfU~d ~o be ~ . r·i.~.rl1i one 01 local,.lui 
or o.$v4Ilopin. 6. j;' 1;; ha ,.n.i en by ;JIU' dev lee ,J;t' .fU:lO t,;'lUr 'iil.'l.J...:.U 
ii,rO t.l$ct. l"ntlil OIiOO,.;, .l,.('-Iv3r:.t.ln. ctlat'rl~~o au welJ. ae r1i!$Jlainl'~~ 
inert, o.af'ln~ &.he oouilac\ 't:/l'hf,h.' ol.U'nln, c1,llJ~1.t'.t.t.iJ. Co rul).Gt.-cnL 
wit.h t.t11. cono.~~. \,11".' Oow.C~rnln. 8111co.uw. ~.j41 ,'r ti1,Hu~dt 
appli.IG t.0 w004 .t.UII11 •• , ~nd ....... a .. Utn but'tlln, 01,,1."8''''.', 
1. i·~.I.;' t. C. 804. :).2;;;: Gobal .. naj.Jil.t.nenat.e 
~. 5'::>" t.O. 004, 4).8,1! 6l1o.ryl-j;lnt.nalfil." yunlah, 
:).2;( cob .. l t. nl\~-"ht.tUtnat.. 
a. IO~( I,. c .. arUi;:, 6i1t. B.,: L~.C. 604, O.~)C cotn\.l\ 
na~}b.t.h.n~~ ,. 
1'1"8'. t.aree cu:u .. '1n,. ware ,.lotJsy, ,t1>ed1~lD tUUQ, ar4d cl&ll.r. 
aowaVIil', ~L.i. t.OOi.l.r.n t.1' •• coat,lnii' .'~ •• l.t,.d t.l"Ui i~e;'%.t... ~11. wood 
\>en83.t.11 a.p,ifarenttl¥ chl .. rt'.". 
tn. nUit4l.~1I of t.n.11 '" lr.~ Citx t 14u'lfii.nt. imiiC.'.;.1..$ci ,tiH,MUit 
po~tlbili:;''y .1'01' t..ne \.AI. of fir.9rootlf~ .... nt.. apl)11.d 1r0 "h. 
_004 b.fore .h.e a;;11oa~lou ot Ln. tlllal oliar.~t.. r~al.\an~ 
t,op coat... Sinoe moet.. of r.l.e.e tlre-proof1nc ",en'. '",neLla. 
\)1 tttut .yol\lt..lon of ~t'l •• a lAiion t..!l(, a~~Jllca"lol)' <:it a t l~~. or 
.x •••• lv. t...m"Hlra.'u.t'~u. no ~r.i~t, I Wo:fHlUU} Willi ant.ic1ys.t.ed. dud 
no dlft.rene. 1n .ha.rrln~ was aet,8cJt,«1, lH~t.Wliln UlOOO-ai'llilWnlulii 
pnoaphat.e \reir4t,ecl and. iJ.n'trrea"ed wouu ril'.rul.1s I.luo.er (.,:11'1 e.ot.1on 01 
a OW"r,1n.i, altius"".. He •• ,- Ctllel. •••• mno-&lWDonllJ.lAi ljMaiJi'l4'L. 
applied. t.0 'n'QOcl ao", a8 a 110.448 nlt.araent,. 
SiIiJ'Verkll n,GU 1 t.1Qn&l t.r lull- l~.i t,h Ii 111 co nee liUr(.t.Jl1&.a ~ .i:.&C 
t.]lat, kUI o-cttc.lilIr ,:;:~lt" ie~ilt..ant. 1,>rv}4Uld.f/U,;;t ~,lt;j ~llicoi'.& 
*,~r. altl.,f;.1&18a >;,.l~t.\ ,;I.6.i.f~.l'h.tl. ,;.on'b :l:iohly ~ly~{U'lZ.,u .,.lU,. '';;U-.l.lG 
be .t.t""lru,Q i.#n wOiJd Slurtacea. ritle pol,ymVir1li'Zat.lou <::J1. "';.H~ I1l'll1 ... 
con81 t,ot.ne naCttS8ar.v o.l6i!1;;¥ •• req,u1reo. 4~nl; .. )~u·~~t,..irliJe t,:H\t. nil;tQily 
ch.arr iltC i.he ~"oo4 .. 
O;",Mua .. prelimlnllr,y 'LIUt.. wete (UU"t"l.\\ld. Oloit, iJ~ln~ a d.L)ont, 
Yau'n1akl. Dull.tx Rt<5?04. lhe OOfi!)j.'lOG 1"10118 l".Vtu.~ t,14~ .. ed an4 t.be 
,.Utlltilt,e 01 cl\\:ilartlf,i,. '. t,eatrlHti are Guus'f.lUorh:;.cl 1n ·:r~bl. 1.. ,,'.,.1 tno t.lgil 
t.rltrSIt C.HHlt,;Llc$8 tt~11.a. in '~@e"JuJ;j,,~i,'~h o\.\rnil:i,,:i> Ql~a".'tt"~~, 
sQvl.iiral ;~rt.intUl\ obI'Hu\"<li..t.l 'One ,ii'l1$,nr: ;tlr;tCO: ,l) t,~le l'fUll. 
Q(lat,'in~ \ltU c;;.nliaea t.o tontl lhu",ca(}$ coat.iui"; (2) ~tu~ \flood 
~p~jiJtr~nt.l'y was WlilU"mfUi. ~1.1'ld (3) if ;';.H.iJ e(H;\t.in~ ra;,l'("'l.lned con .... 
t.hu.lOl.U! d\.u·in~ ",,-ol..$lttlua:,, 1.~. uid not, til0lt.IIHift' eu'o.o,\', I",tUI 
wovd. ita-a j.Jl'ot.tlIct.e4. 
to ,'a.rt.ller luv$$,i.at.e t.h.~ o\)silI.rvat..hh.:! \)t t.a~ \t/1UJt. ... 
ina of trne .. ~u"n1ei:uu .. ot lab1. 1, $.{jo.litlonal \'$,xperiii.it'u.t..1 YUn1ai;Ufl 
<du'e ¥repz~,red una .xam1n_d.. AllllO .evGral co.4wH:Jrcla.l ,t,re;ara ... 
t..l0nl 'in.t.nJ ".It..d. 1rHlUH, fltxtictr1 •• n,&l Yarni-ta". and. "ru. f4uull.t.e 
ot ci~'::1r.t.t.. t.,ult.ing are iil10ivan ln fable :n. tilli! \;O;",;',,$I'cl&l ;rapa-
rat-ione tl~re (ono.riee4 @t.:Vl t:1:illCa.,"V c:;;;ut,a1n1ae t!o.rul.iteG ,doe. 




. , . 
3 coat.a of O\l1.u.x Hi.{ 5704 ~lr <1,.'.4 
and o •• n baAed lor 1-114 nrl. a\ 
1500 t~. 
3 CQat.B of Du.lu.x 5704 ll.1r al'l.d. 
;;.04 l:lt't"a.-reo bal.:.ea tor 10 idn. a' 
1500 F. 
a OQ&t.6 01 ao;~ t.\ilu.x ,;u\ 5104 and. 
20)~ JOwi fie.a ;owdtu·.d .. l-.Ui ~lr 
drI" (.uul oven bal .. ed at, 1'00 r. 
tor 1-1/2 hr •• 
/!; COAt.& of 60.( IlUl~x ItA 5'll4 ancl 
40~ 300 ~ •• h powdered ,1... air 
4r1e. ana o".n bAICe4 a\ 1000 F. 
tot" 1-1/2 nrs. 
2 coat-a ot ~O~ rll.11ax :.1&. 57:)4 ao4 
lOt 30·) it~ al'l, al~ld ~liJ.!f.I po.,h.I" all" 
ar1 eel and OVfin b!:u,.d tor 1-1/2 
IU .. S. at. 150° .,. 
$a,c.18 llti aa;n,t.ile. 1) 1' .. 1 t.h ;)1".8 co.at. 
01 100,:; Pul.u.x 5704 ad,ced. be .. 
t'or. ba~dui. 
1 coa' ot ~ot L~l~x klA 5704 and 
1.0.:( 300 meet./. (lil",~1thun powder all" 
4rlecl aaoovoo btll..utd. tot' 1-1/1. 
bra. a' If)OO F. 
;;'laJ:i. as .ampie 7 ~U.n ,me coat. or 
1007! Dul\olx HI' 570. Hoed belore 
ba.id·na· 
A WO'04 eaiuj.J1II .a. bu." tor 2 nr ... 
., 1600 r. TWo co.~e ot Dal~xRK 
5104 were applied. air d"led.. and 
01'110 bruUK.l 1'0," 1-1/2 hra. at. 
lW" r. 
« 
9a.dly Charr~Q an LUG 
~Qv co~'1na. wood an-
OiJ.t~f ... ed.. cont<lag di4 
no~ l$otC ttin ""I" cru(i.l!f.. 
~.;.' "",. t ac _ e ual' only. 
-ooa w.lefu~rr.c.. 
fhe t.OI!~ c",at.. was 
b-a<ily <HHu" .. ed. 1'4l.e 
ali.wll.Ui.iI.iU >.i4&U lilt" cva~ 
waa uruuU"iQeQ. 
21 
irevlou.ely. bubol .. naG 
t ormect 'In .0"<,. co .. t,1n~. 
W;1.en C\of.t'e4. l';:d.a m4it,b.oQ 
of ,>s".-oal;l£lij; .1i~lna".d 
'«tb. et,t'iC\. f$$t;.1n& 
allowed. ~ .11 J,ll.t. \lOGe Ollar. 
Thlnne .. 613' '~o,ulant,o Chemical Cc,ua;&n,J>. 1\11..11 i;:1.i.(ll'OIU. CU. ;.:. 
"_P"'.oo\ 01 AarlCh&l\ul'e) t r»heno.1aze ;~ .H ... ~ (i;')nen0i-lue 
,,;: ell COl'zl0;Il.t.lon). Pl1011 to. $ .. 5 Yat'tl1an (G<.L;)dj~~ Tire 3.i.lO. 
~";I.lbbe .. O':,Hl'),?any) t procurea. Low-CornilliJl, t:illc;)~l~1 ~.,j3 ttAond. d:J4. 
~ind '111001'1$8 CO-PQlytnerl..:::eQ, ,,,It.a t~t.""OhlOI'Q~l1.t .. J~ftlio ar:al:1I.yd,'1c1. 
¥lOO ~lJc.rfll. In all ot'(,ho var!lllil:H~Il. cou":jal~cJ.al iiE well &s 
exp*r li:f,IIHlt.al. '1'91 t.tl. t,i:l&l (1Ixcult/t.ion ~t l~h.tH~~la". ItnQ 1(~l.ll J. liL.4CI·OS. 
Con"aJ,nln~ aQl'ttlxa4 f~11ca.t bQQ wO.Hi thU'ns 'lildfire .'l'OU",CtlG ~,tt.;l burn-
ifti, C li$ar.t.t.es. 'fn .. ~)Ilono.la.&o E:UW,l.fut ~;d.1J 1. ~..lCl·OIIHIl con-
t.i.lniu~ r..:1.e mica ellOlJU.o 01''41:/ ilI.u·tace d1I'1CQ1~ra.i'.l.;;Hl. ~ol" vi" 1 ••• 
oasl1y .. 01$)"8.01.. Ho ••• ,r, .. ne r:ulJUOilaae w.a oonelo.ere4 uncie· 
eir301e b~e&~s. ot l~e ~ .... n color. 
the r l ;jcU\:1hla ,,:l'omla ~ \,)( "be ally 1 ~",u:l'o~e ci.J~1t,a1nlns 
t.he lAica .}f'OUil)t.a<i a l~Bt.:,,~f' :rOJ,oll ... ab",lit..y l;.esf, ",t"~UII !In,lim. 
A Ii'.et.al ,HllUil ~,&& coar,ttd ,d, ":1 l,.;Lifll Ya.rn.16:j.. ,toll' ui'i.d, a.nd 
.1i:Hlt.4iu1 '0 4500 F. .for J i V(I ad,u.J. ... e. f.\ IUtY$f'e uiaeol~H'at.1on Cit 
t.h.e coat-1nll/. Vl,U~ Obl+j"'l$Q, ~JG~~ibly hl41c4\1.1n~ ",floe HulltQ ,'or 
~t'4!UI , ... l)olYftH.r izat.lon Of' 'p4u·h~J:). eO-io1y .Mu·1~at.lor4 i! l.rt.1i.t· 
t ln1ah 'HI,.e \0 lat.latftc1;.Qr .ill f~l t,h."~ Ln,' ~i.4I'n.lns cl~ar.t,t. •• 
TrUll ,...,n.llt.t of t.tltHhi t.ee"'e .1"11 tofle • .,vljral -r,;oIBilfiel'olal 
and experlifHH,t,al lini_h •• ol .. rl¥ 1ndloat.-.d t..l'H' thJed lot aor. 
thu!10 Kllowlecl,. of "b.fJI mec:mo,niam ot .;.be dam&il".. ... 'lon ot Lile 
bt.4rnl'~ 01.0. .. 01.".. Accor'dln .. 1J" Oifl't.aln. fix£>8rlment.e '~,~t'e oarried. 
Oil\ ,"0 lu •• 1.' in (l.1il\ ... ermln.inti i..n~ ;\lutcharllam ot t,ni.1 a.C t.iou. 
Uaina Ii l1rUJJlre t,hel'mo.o~pl. ano :>otr'lUlt.i(Hii@t.O' t.ae eftEte.lye 

















oot V';,,\}.ux 2tJ,;t. mioro-
]i'{1{ 5704 n!ll:od ~1oa 
90,( t'wlu..-.. lot .101"0-
rue 570' 1'.\1 a" IIlca 
~,( Allyl l'''\c'' W,'i.ii micro-
:;:;'/Jcro.' n1llt!$t:1 m104 
I 
34dl'u~ 'It' ~).~~~1!Q11t,. " 
o 11. 40;:" S-l. t:;&,'o. 
v. e01Y4U" CiJa.t'-~'i 
17:r l'i.lft, 
011; 5'~1j, 
v,.rr eol ... 
.,en" 
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Good. Bunl ;.<14 nca. 
.tl.~:U· Ill."''' t ace. 
(aOBSY_ "~~i.ca 
li ... .t¥rov.'" 
coat.l~ 
at,t,aln a mcuc.lus\i.mof "SOo i'. 1>1 "h &:1 ay.;zra~., vil.lt..ltl 01 abou.t. 3£Y;/' 
r. A1 t.t1011~1 Ill:J.Ctl hlSl:ler valu.tH'$ r;,llve ~~.n r.~;Qr t,1tt'L ela'hH'1e .. e. 
a con~1a.rat.lori:}t ~he .d;r~t. t.rane;! er bwt.WiUIU a c i<f.t~)'l'e;t t.. J;).tld 
A C0ne ;:,(1llrat.ionr;;t l.'H~ £,.;1;' 101LI. ~y ui u~v;.).'lo,\;lr~ 
ul t.rHU" ,';1i.n lru£~u.lat;, ll:ld '..if' 4 r;;Q;~"'J.c ~J.lJ.~ coatd.H .... ted t.o ilI,.fi 1u~,;r'~Q'" 
"lon of t"btU"aal cond.uCftlVl'41 tJ.alofil in ~'18 11"'~t'uiJ .... re. l' !lie. 
drt'fta C::l1i~rll 1mUczlf,,$1 t.he A(hHU1\.ft.;;J.1a1 (,It ino,,. ~ilnl0 ;:aat.el'la11 
tor a con.d..let,in~ coat.iui!f,t* it',JweVtU', fl.n:;J.e. of t.htiHll$ d;;~t,a in 
Ct\leu.·J lvne 'Of l;hflorlillt. leal OQa.l,Ili,\'I:d, Ci.taiiUHlI ~~'f$ I:l.b~~l"d 
nU'-l.J.l,ii. lienc~, on.e cotlOluIl1on was t.rVlJ.t. ~nliit iirot.t.ilct..lv$ CtHlt.in4& 
on 't;~U\t ij()o4 ulo. not. iU1VO: too i'llt"rulIf,an\:A. '-i,,!HU' \,;Vin =;b'''''H4.J.~111J 
\.o;1/j .t'dot-i •• ~fiulafHilrat,artU~ jJl'~I18 bl.4rnl, u1Ii>ar."",e in vl\\1lf/i 
ot ~a. ,'u.el. t.:l.at. IOYer!;}.l rilat.1Y~ly Lbin cOi.tt,1u.)s, t,b.01.ii.h 
.~r"a1nl'y tar troul 8at.llf~,uH'O"1t did ;;.tter jt1roi-Gct.1Uft (,0 l;;l:HI~ 
wood. 
1't. leferal 'to •• '. cHlt..11neG below lUI"'. conch-leu.eel in 
fUl .\"6m1'\ t.e olarity eom. ot ii.ile &,I?,)&t'IilU' lnoonI!!18i1tHlOi. 
i)r 1.101A811 ment.1onod. 
1. D!![!ll ... 'l'~ of C~4arl~l...!. ,~ ,kal.1I~"n9ti 1§.a~j~.1 
~; 11*121 i~nl "eN f'QittU-
Sil.di.,l~e ut 1.,n.OW ,Jlne a.ud ;(1)1a.r on )t 41t X ",/4 11 • 
w.re iUJ.i-/iiJlloed too ;~u"Aif, i"rile Ail' cln~.u.u.t.loa. ano. (.,:;,e l;;;;110w-
In, , •• ~. Oarr184 OUt.. 
Ca) C1.j.a .. et,t. •• ~f/JU·. 11,6i:.t..d :ltnd ,)l&<:oQ c-n CJ;J •• ~h\tf'l':leil 
no t.;H~t.i:Jl. t\:if' c~l<mp.i/bt.e b...trt:lln~ vt I#!l~ cl,:.liar.tfl;,'d~ WtUl r$col"':i.ed. 
ll~)l)rQxi}.~\Lel'y t.'~1 d,y-l1ve ;Ii1n.t.1t.~e Wfia f'.'i~i.(';.Hl. ¥Lt.t,,:~ ii.,Jg',;.~d. all' 
c in:: .• H~~ .. l1On in ~fl. r001A. 
ana ltnen l"em{.JYtJQ ;H~d ~i •• tt'lI;ict,1l Iij)l.a.;tll'',j~a. r;;.~ clt;.'.,u·.t.~e ~~8 
SUlO4'41<1 bl'1erly &nQ re~iaQ~4 on ione 14;;,iij 1;,,,,,\. r~Uli\ i3e iilt •• 
illal rtiiHtat.eQ . '" tOi.lt' In'.rV&.i.i; QU eaou j:lut.l. 
ee) Dry sanet ••• t.hlnlJ loa'''0"e4 on "n .• 1 .. f'i:aO., and. 
tour-un ..... ml1lut.. int.efYall of uwrnin" ~er8 Obl.'·y~'P(.l. tile ar •• 
nd .e"er.1;'1 vf b\l.rnlH~we,·. onl,y 11 iiht,lj' l''IHD ~o.an 10 ,oj. 
~. §1.l4:nA9t.i fill,. ~!i!U;irijt'l alt Jav9Q idIV!W'IO, ..in a ~2'i 
(lit told it '>4( r !02 t. 
;:J~!H1Glfl> of ,)0,)1(':\1' flac J' • .Llo~ .,1Uiil kdU'ti ~;L1.c~~ ;;In It} 
CI)F· ;;;.,1.a1 iI.';,lrt ~J.Q. and c li;l,aret. 1'. •• t).,u'ned oa i.nU;\J 1 'OZ' i olU" 
o;l .. mln"'~. luftllliJ'vala. No dili IU"l$nee bet.wt:!$!l t.iliUS$ .\1 ... tui 
8usk-)ended e!!AatjJle. wat~bi.r'''tc. 
3. §lI'"&dIliaft at. g,1;:1;ll:ttUtl.2D G91f''''·I!!.~ j"i~i'.'&. 
P·~,n~l. ot poplCU" iimi yellow lilna, (if) x 4- ;.( ~/4·. 
w.re ;1:;~c~4 In $. pre •• a.nd. c01uvr~uu •• d at. aogO 'j'. a.n4 laoO ,el 
1'1" ••• 14 ... fto ap;roxl.nQ.t,ely 3/8" "bioleneae. Tn.etl.fI 1..hl..uel& \1iIere 
sabJliHU,.a ~,';) •. l'lOt1 ,.et. lijl#l'tor~~ I.u~e,· ,,);i •• ~\. 1 f1l.tu1 I;. c .. aOo. in 
eaCh i. •• ~. &'Xl. th.ll·~llni. WiAa ,~e:a. o.v~r. ~h.an ~l;j. i;.~i ;"nQo,.\,.)r.~~H.d 
panele. 
4. i"'£4,t'tA sat ~ ""'I\t." q!il i."~!!'i~dt:lt ,.:/i!l,!l!. 
,P{.I!.Mls of popl .... a.nd. ,allow "ine. 6" x ... x .;.;/4" 
Wllt.rti ~lY.n one evil" ot I'.n!t.e enacliliill. aLlC. 'nO t,@£t.. of .,':trt;,e 
1 (illC ~ 'ifiU"fj a~a1n p.rl:(H'$~.Q. T~l.. ElVe4'il,..,@ t.LIi.lIij iort.;l~ cr:;utj,in.i.I.-
OiJ.t. b\.u"'nln~ treet, was Ol1i:/ sevtm min..H,Qe t liut ;..ll~ "if' Clinl.ala-
paint. wt).~ b11st.lire4 in t.ne oent..t;f'H.id Biot~tln.e·Q ;;1.t. i.;:~e IOIU"",iJI:i. 0'1 
toae burn. T);18 p<l~.r and. aakuul t,1ilInd,d too adnont 1,,;0 ;";~JjJ :\:',,,;u't,;;;'Qe, 
tina l..t'lle t 1018h \!';Iaa 101t..neG .cOl" a ra41ua 'Of l./i4.u ... ":;/4". oa<la1n& 
8!l.DQ t.o adh.r~ ;,,;,f. 1,,;t1&' cii.trance trom \tl.lI burn. 
5. ',em" it 'u'2eB -1jil \~!t.f!. g~Q,'1 ~Ii a P,l';.9 i!S\lYI 
,\ll. t.fJUIJt.I~~.nt coat.lnuou.s. title ci~a.rli!t.\.,. !'lU'rd. lor 
4 too 5 tllnu " ••• 
(a) a~.r .lall, a& c.c.ived, •• 1 .11~~.Q La .oa~ 
1nt.o a t)I,U,H.tl .for or.. hc,.,,'. ;ilutn ~XtiO'H'd. t.o t.i~fI# Cl;.lll~U."~t,i,,~. Iin~1~ 
cso.f.,~~~ swelled a..llO. t..l.u~nedi#nlt.iJ. 1$0 'i,i;lat. ... ~H~ ",lulltn •• tuli ~1i:3-
'royeet. 
(b) A paiH.l was .Qa4tt~ in 4l. 50)~ floll.4l'.ion QI "':l.e ,(J~t,*r 
,11ul u. •• d 1n Pa.rt. (a) .rho.rill \t&1 no &iJfii.rilnt. iH'Ot,flict.loa ..... 
lorded. by ":118 coatoloa. 
(0) A panel waf Soaked tor one tlO\U' in a 25~ $01",t,,10n 
or wllt.t$r .. la... 'ltne barn1ng waG lohe i~H1Ht ae on Uar'iiiiiiQOd.. 
Cd) ;\ pl.nel twill. aoa.{ed lu rm".r ~laa~ WhiCh Ll.&u a'i.llica 
powd • .r mixed 1nt.o ltr. l'tH. cO~~1,1n;;:. Ituu.lt.Hi Jand charred. 
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6. 
fdum Waol.lQ\' 0 t i.iQwder lI.nat.. cOlild be \oill.a un,a, ~ t. .1.1.1 _,,~ Y >j l..t.,1l 
fln16h. dry, t.hflre WrUtl ~rot.1i4Llon (jtt~n'od W t.f.l.1$ if4oocl..()v,t, ~l'u, 
1. Igat,.\S! Siblll"" Ct~~.D!~!!~~ '~.t .. ~~~;}l.~lW 
Q.liU,!%~I!" 
/\ li-tif1t-.(;\. c 1~ar.t.t.. "ae ;l$c~ul,)n a ~IH4~et, of alu:dnllm 
toll !\~nQ allQiliod 40 I:)""n eo",~l.1..l.'y. A deposit, O~ orQwU aM 
yellow *,um 'iiaa let' on li.l'l~ .t011 " .. to tJ.l'lt'e 1enllt.\n ot 111:11. Cl!.~:lr.t.t, •• 
1111cat.~ and crledUMef' an 1nl'ra-red. lAmp a.t. t,.1A.t?'<i~~t.I.U'"G. aboV'J 
100° C. 2:'1\11 811100."e penef,ra.'.ct tan. riooci, Call4l1n6 tlll41l&& 
011 :u~1At.ln~ and otttilrlns no prO\(Hlt.1Qll trOll t.~Ht cl.o.r.t"o, 
from t.tuu~. purel1 '~\1',:'\'11 t.'it.l VIt \011 ". tone tollowina 
probabl11"l, b.oa ...... 114 ~;l. int.~rml'l;.en\ "roo(ulS.. \oUil:re fi.' 
ti"\\ui.t..~r op,tJort.Wl1t.1 tor ,;.lle dlIUlll.t>~t.1Qn of tttUt :lflat.. 
2. The alr-fl11lllb.t.ween ton.. bilrnlni cllb~u·et." and 
i..l18 WO'od ott Ilred. cona id.1iu·~ .. ble fa.lat.anoe \'0 ,,~!.~ 1rra!HI!t e.r of 
:ttJ.t.. ami lncr.~$t;lnti ;":.1.1ll J.iet...!'U.C6 \.;1' t.ne Cl~Ul·~t,II(t l"0;~ t,L,i.~ 
WOOQ by as :a:ucb lUI 0.04 ill. '~d.t.il ,"J mfj:ah e?l.!:'~ kiloat,t,{u'ltd r;;Vi;)r 
totll WQQa. ~Ilrtac.} iJ1a .rio\, m;,,;.~'u'la.ll.l alc,lIl' wtHJ "ct.ii.:m wJ. ~il. 
o;:I.ar tin" • 
.i.).l\le !tiOl" Q1ln •• \.;~. 11'Ot,)U."',u. $r.~i;,U'· .~tlf.l 1,0. .. re-
.1.1.~r.tce 1..0 t.;H~ DarnlGI of "he ol~ar."t. •• al t .. 'lu.~.cuKl by 1;.ue 
iTtH't.'!r' rellst.a~.lect of t.he eOal,iJrG •• ,d ~"OYd. :L~f4irl ••• 
4. £iuch of \.ue IJ.lacol.ol'ii.\t..lou ~:;;·V! •• ~tua oun~.lnQ 
ol~;il".l,,,. ~~e ",no ,reul.ll(, ot ..>~$ ~ad t,tl.rs oi: ~a~ cl~'lrot-". 
b.eo!!l.lna lLi,ui4 ent.H1l'1jh 1;.0' £low on~ l,,~,e a'J.rtaGe. 'TtI.ia ac'ttlon 
waa de:tlonat-rat..d 01 loao oittaret.t,e b,.Ar.nln. (.;in "'nil ".'nit.e l;lw,alit(il;lefil 
pii.uel dnd ,.. ,'18 aluMlui.4Oil to 11. 
5. It. wae !:,ut.aer Qouoll.ldeo. t.tUI.t. a c.ont.io,I10i.a; .1etat. ... 
• ()n\1 .. ct.ln~ coa't.in/4i '!flb.8 ntHUuUHll'j" In view 01 6 i,et, l..tlutit & 
dllCont.lnuOlillI 6i1104 cO.::l{,ir •• t.r()1ll w'hyl tn:u,Cali.1It W,*EI vi l1t,"1. 
yal_. Wtuu" ••• a oon'&,lnu.ou..s eout.lnj, tr'omwato~r ~l.a.ae. al.Lloa.a 
<1{jJ8 t.l'oy ltd , (f,ld tJrot.eet,t.he «(.;tOG a.nd. <U.Ii,ipat.. ~il~ he .. t,. 
6. 'l'tHil l,Op c:oa.t. exp'.,Huld &.0 t,n~ "oln.ln&, u'" __ be c1oar-
.,,:.. 'iilii." be of 8i.lcb .. ':Ult.."i'0 I.EU'" I,,{i.' ,,;;.i<UU! Qi'iiJ. "a,fa t"f'OiJ1. "lUll 
Clb,aret.t.. GW:lnot, Illa.olve vi" pGn.t.I',tlo.'.t.au iif}l&h .• i;"ruu'ebl 
'perlli it t;, 1~ll'i tHiJ.51 tH.u·i'ai~ and cnar, In. ut J.,i, tlllSn J.{:lG \~OOU. 
It. wae t tll.t. tolla' trae ,' •• 111t.s ",1 t,h t,1l4il "x l Jdf'l,aent,al 
and co;uerc 18.1 yarni.b •• an4 \he in" •• ,li&'lQAI 1n,"0 t.h.. meon-
anlari'j CIt traG dalU&~ina f\ot,ioaa ot t.tUi b ... rnin. cl~uet.i,. clear11 
tndlcat,!li;(i pOltJlbill twiel only in a.a~ eouc'l.u: t,1"~ t,t'ot..ec t.l YO 
ooat.1nj,l. i'tU"\{1dif' IltudJ.ea ot !'l!lai CQi.u.LUlt,l"d 00a,i;.l..J.tIi ;\I~t'. 
l:aacie ;,.u~ln~ acimlx\..ll'lI\\te ut ali.iwlulA.iIl oxiue in va,rni.~l. d;;;'~~GV~l'. 
Lfiia \levic(!.\' (.lid not. ..... 1.11y l;ul,l'ove tru. tHl~mlvlor of t.rJ.. 
varni.h. 
lia\er .1668 (an &1i"OQas fiol;"Lf.,1,ni IJl ilodi;..;"a s:111CIAt.'IJ.) 
wa.s U.,xt. .... u •• d. ttt1& ,-*,).,04104 lIa8 firtGd in •• I'ural "&jti. ,'11'.' • 
.. COr~I{HU'O 141 .rad. 01 va Le .. ",1&11:1 was cl1oJ.".d. in val'lou. pro .... 
pOI't,lol.'}1 J.lt,h Wi;it,tift' &nd. drlecL QU\!JOOQ 1n :t.ni.n la.ytU"i/ \A.MliJr 
an 1ntra-re4 la.m;_ ~;;D.~n 1.00 ;DI.4Cb wO;t,4Itf' ,.r.l!llil as aiJ~'ll~il. ~.,t, .... 
ins w.H.h .& ci.\taret,.t,e rati",Ut..ct in ~r,. tQI'~'I!:'1~ion ut ~n • .rl.ut1.~&utnt.. 
on t.tUt 'Ll.rt~\ce. ,t\p;a.rent.J..y only t,nln l~iyl$t's cou...l.d b~ applied. 
Illee.uetally .1'.110 o.et>I'@. \0 'tln lan a t,t.i.ln layer 01 td,li c'::l,e 
dltul .. ,la\ed i...he t1~&t. WUUI rt:i.t.!l~r "\ii,narkable. 1i:1I1<.;ent.ly, t.ne 
lodl"il"i ~ 111 ca.'o ule eOnu·",ult. Gway;'be :~Gat. ~ii..ll to. ';ii811, ;~~n4 die .... 
ely.t" 11. 0 • .,."" a iiJ1Q.$ ~\f".a. 
In "hin 1.,..,.., ¥\Iat.er .1a,ulI a.lone ,.liia8 not, a\1,1101.8' 
t.o r;o;il;l.~~l.Y.iJt'o\.ct. "b.. wood.rhe naAt, '''.9, i 100. "l.1io" 
layera of .oQl~m a1110a~ •• o~14 no' be ~.od, was \0 COV." • 
t,h.in layer QI ·,JA,t.Clr i;.iIltU!2 'f •• U~tl a ~ood varllian. !hd"O. elI.¢;fal1l, 
\ro~bl. iUUI .-noo"'n\@ntd 1n t',l:lat. met, v~.rnit:hll'jJi& wOllld noC. adhere 
t.o c..: •• tit1o •• y slll'lace otifjroci by ~u. Jlll.llcll\t.e. H'n'tl'f~r. all,l 
sucrose wus lo~na ~ aGo.ro luiI'll well. 
Since tlhe ox1de. ot s1licon are ;:i.ooQ. tUjat, condl,u:t.Qre t 
tone t'otulbl11~16. ot e1lioon.1 Vt.unilll.ee ~er$ ~aln cI.nlliQered. 
~j.r •• 1o:J..ly. poor l'(U'iU.l;;.s ".1". obt.alned wit,l1 i"he el11culke8 b .... 
CAl.laO ot l.h, iOAD!l!;"y tto obt.ain Iilv.tt 1<: i~nt, l;/vly me ,I.';i .. ul.t.ion 
~l'ha~' aharrln~ 4ha ~ood 1n ~ae ~roo.ee. In '~1. C~I •• ~~e 
<:'l.u'*106 of (Ohs Gl11cone \ttle a't,em~t,iJd ~sirli ai·wi.. b1a.~ t. of 
n1t,rO~eth rhe iHHlt~ .;;1tl10"",1\'", us beir;;ortll walt ex.,;<;r.ienced. 1.e. 
al t.hollcin bet.t.lu' cu.re. (i.r~ obt.flla~d, ;"ne poly mer laat. 1 <Ulili at.-ill 
were lneutticle"_' t.o .1Ye t.he Q.llreci ,.,rot.ect.lon (13). 
Eorue at ",he e;lr11 !,;Jr' eXJ?oi'lIHnt.e bad lnd.l el,~t.1lK1 t.tutlo 
t.tUt aeeU:'ed 11n16h muet. ao1o only l'teltHt t.i10 li1'c',.Hiiea ~e~.,.)tl1rCl,t.;..I.r •• 
bu.\ ~~h,o ('$ei ltt1. too 6 .r~iJJa'·,",ablfit CJ.e,.J"tfIli "Ul# sol.vent. ~et.1ou 4)£ 
Lnt ,t;.u'rcfit" .no. \OfU'. in.)lll t.at; b\4rn1n~ c1fi3ri.tttii,~. ""r.uit m~t-hod of 
pr.pat'1n~ :!t..leh t~\ .t1nier. ~me posn"l.l.1.at,ed.. 1."., 1t~.::;t·ovln~ ",he 
condu.ct,lv 1t.y ot a oiiee coat- i;.tu"<.UA.jbh. t,h. hu:~Or.l?OI'atJ.;;,w ot' .na'" 
C.ecialil 01' nl"h ooodl.1ct.1vil,y 5.ud f.ll.tln &.ptll/l~ III 'op coat. of 
aa loti loll.lbl11t.l Afli poeG 101e. ,'or t.ne a't,liHn~t..d tHit.~I1.rilUitnt. 
of t.ne cond. •. u::f,lvU'1. colloidal all1ca '&Vas eifl.Jloye<J. :t.t .. na .\.131" "he 
ttop coa\ allyl e\u::ro •• was Ia,d. 'In. "111,,11t.& ot .evtU"al 01 
t.h •• , 'flO-Goa' • .1.t. ... ct.". eu.m;uilr l~.d in Tabla I II" 
M!cu'oecoJlo e.xal1ilmlli.lona oJ: .he Crw.rn area. allowed 
corull1 del'abl. ptllnet.ra t.1on ;;f .aTB \uld ~U;'l$ i t,rl cO'~4J:ru'a"1 vell 
un.ltorm dle t-.r 1 b-.lt,ion 0 "fiji' ~tHt Qamll;!)ed area. 
In. oov10us c,cmol ..... l'm from t.hiUHl nun.Ll t.a ~Hitla ;;.h,a.tt 
el t-her \one comiuc\.lvi t.,y of t,ne /:;tal. coat. Wal no it A(.hJ<il.lat.e1, 
1mprol'(f4 or ~iu~ tOk' coat, ~. not, autt lc1.:int,ly lneol..i':)li# "11 t,h 
1'.&.H~Ct, \0 lfn. '-ilir. ancl .,.1114& or a cOifib1mt.t.lan 01 \,h.. towo. 
In ~Ul littrort. ;'0 reali"'t bet.'tr4lr ),ro,icrUe. a Oil,llbtl.r of 
co ... pol.t'iHu·~ we .. ,& i;vj·ei~l..red ;jUg aaillixtla 1I1;U,n OQllQ1Q.8\1!ilii 1 iea 
~H'lor t-o l..ue a.;.\.J:U.ca~lo-H ~ ~l~.*YvOQ. ali .:. /;)use ~f..l!lll.t... i:rit.ilSe 
Cit t.ti.~ vli,rioi..4& ii41xLw"1liI6 aHd CQ-;ol.;rmlrn'$ •. u,q(1 .ion t.n.Hi .;urt..lvn 
of t.rull worA • 
.4-1. A a11~t,\ir. ot ~a/~ ~C 304 6111cone ~uU 10";: & ... 111 
:SJ(u·o~t itlolwt.lonll walll! tlt'eoW"1O. at, i7() C. HU' 4..5 W;)lU'8 and. trne 
sol VUl'nt, r~i.;j,;.)y $cl "rJy VaOUi.1ui 1.41otd.i.lat..ion too .1.",60 C.. J11H~U. Ilia. 
i.G~fd .. 'J'·:i.&l tl,p;:J11ed 'tro small WOv;1 ~l;u~lliIla. 
,!-~.. A tnixt.I.U'@ ot dO,~ DC 8,)' .,cui 201; 41 J. ;;s;ue,ro I!e 
W~i boa il.JIu Lor 5 boars At. ~,o C.. 4\1 ii.*,r l.a1- ct" \"l;~ltJ ~jHj l&mtterial 
was £.1.1: a J.lll·11~. COJ;;u~:l.~$nc'y. A041lt.'hU'\n4 t.a ... PQnt,ln. :t,'tU·. 
add._d t,o '~ihiw.ce ,-ae V1lliCOt/!;4W.I. elliOt .. aau"ll. aml t.hil» eoa\ifijl 
&:iJ fJll IC .. 0 i~OOU ",£ullitle. 
~l-i. A mix'''''1 o{ 10i~ W 004 and. JOh allyl tilI.lCI'O •• 
'lat bo~i~H'l for 5.5 h.ow,l"a at. 'i1° C. ar1Q. t.~l. 801v(!i1n.' l"oldQve4 'OJ 
I .. O\,\\4lt'J a..lat.L.lat.lc.:m "0 U~$o. Ttl. polYI!f.uu' waa t.Q.~.n \1&> wl\,ll 
a •• t.on~ and allies. adued. ;,1.1 t..r iHlion "'lUI I:i.C,t,UZi.$ wu,£ .t'~4110YGd 
b'y il\l at. i fl., a tr )47° c. 
,,;;-4. A ml.x:f,il"e 01' e,J,~ Li; oJ~ z..uu. 4,);; all.;l ..::,~cn)8. 
'if4$ bolihHi tor 5 hoi.U"'. li.t. ~1° c. : ..Ha ~:l.~ lfiolv~{Jo'. ""'d.vv~a bl 
37 
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1',\llL ... III ~,: ;.L~ .>1. '-ill i)F 't·,; o-r; '.ii';,},: i l:H;:;rl [is:'' r .' . .(..J: .. fS 
a,CU •• £'e .. Top C"".rlns CJ.l'l.ns, CllllraC trer C li;)aJ~ at. t.e~~ 
Cell' Coat, reaap- fl_ ot feat. 
Ellica e f' !j. t.i.U·. ~O\ll". it1nleb. £iaGI41f,e 




I • I!. , • l 
JK 5704 20 ,~llyl 240 15 Clear. h~.rd. i ". , £., 3 $ucro •• 
r 5704 10 A11.:r1 ~40 15 C kllHU· • u.a.rd 1, 2 J ." ~'l. II 
itH.lCf't} •• 
P'hQI'&t 1n 20 Allyl £'0 
" 
Clli~r. ;'"lard 1. ~. a , (Vic,,, .. 4!t.lCrO.8 
CIteil.Co.) 
Pnore,ln 10 Al11'l 24;0 .. C.i.al' • (lard 1, 2 • 3 151.&0l"0 •• 
Allyl iO ......... iaQ 
" 
C.;.tldlr, kl.vd 1, 3 
8.HU·O •• 
1\11yl £0 Allyl 230 JW C l~fll'. i-l&ni I ,;,.;. .;.) 
"'" 
~\;Ulr(Ua. euero.e (Criii:Cli:OO) 
.Allyl 20 Allyl t40 15 Cl~af', ''.IQ.ra S 
l!.loro •• SI.l(lI'O'. 
tl,~ n"d:.18ct 
t.uns 011 
Allyl 80 All,y .I. 230 60 C11iI~l't Il,l.rc1 ;) (G"l~ck.d) 
sucro.e £H;tCroet 
40,f ;"~ BOdie. 
""ms 011 
/:;.llyl 20 .. _-...... 2~ 1 C lOi:i." • 0&1'4 1, £, S 8"'0'(,U'. ( G:Ult,;A(e4) 
40;( 
,'bore. in 
r;c 804 20 Allyl ~O 4& Cl.ear, !.~u·d 1. 2, a 




j" 1.. ;,~oo4 ent:u',' cKl 
" - finish CtUll"ce4 
.$ ... 'tar &; ~I.lttl panet.rat.ion 
T&o .. U.lm 0-1st,111atllon t.o 1300 c. Sll1cA lilli.tlI &,h'\'~c and. WQOQ 
tJllUl.18 cQ&ite4. 
~-~. A mixt." ... ot 50,,! IJC a04 a&d 5,;:);C allyl I!:u.c.roae 
wai bodl34 tur 5 :lOl.U"G lA' 'iTo c. ~U'1d l,,~u# .,d"V~ntti r;i,lt;;uV",~ b,f 
VaO~\4ili ell ~ J..1 j, lat.1Qn t.o laio c. Silloa VIae ~u.Q. anu~.ood vano.\. fa 
coated. 
ao;J.~ PhoTo.in 'fila. bodl~ at. 9.,0 ;;. tor 5 :lOal'., ~,ul ~;Qlveut, 
I"eiJIOV otl by vaO;;.ilm ,.;i11t1t.1 ,lat.100 \.0 laaO C., .111c~ and benao11 
pel'Q.;d.d. (cat.aly.' tor i'bol'liu\lri) uci. e<i , find ;,~OQd. IH1rHtla ef.)at..~. 
~ ... ,. It.. f41x\\.\r. of' a;~ allyl laC,.<-"hl, ZOh LC flO"' &Ad 
'5/,= PluJr el in ~UlUt bodl.u. 8 bell", a*- ito C.. Yaou."u:I ul $1;,11l..4 '0 
1310 C., lil11.e& aud/fd., .u:14 woo," t J<1fAi18 coat.e4. 
cO ... ~)Clllm.L 2!~G tor;) .:;:.I,l.ra al, ,)70 C Of, '&OU\4 • ..,;.iit.illl.iJu ,iit, )1° c. 
tor min..u .. ila, :Ji.ud lead r"'tJh"tH!u:~t.e Kded lu t..iH~ L"u~io of ~ 
d.roil' t.o "iltfi ~a_.ra.n tthe tol.low1.ri6 £110,,11" lca .... ione wtu'a ;.tied. 
A ... rhl iil1-a "'tltJln itaa b.rOU.~tlt, \10 81° C. ill",l a,J .... ,llad 
bot. "0 wood ,u:me1.8. 
B .. An aq..ttll a.'IO"H'1C, ot l~"'" (£6;:, silica) was auo.e4 
and t.ha '*.jhll~1n& oOIlC,lnti, .v,.tlliid Wol woo<1 ~&t'u#l •• 
C .. To \b.e -.. reeln, 20)! s111ca was a4.deu, ami t,ha 
mlxt.W"e brou.~l1t, 1,0 seQ c. ~ lilJ,p11ed no", too "b. 
wood panel •• 
M.g.. ;:'clY.It.er resin 0.10. 4201 1~ail~lnIi'4c, •• ,;:;"'0.8 uy 
A;:;:,"-!OaA Cla.namlc:le Camp_tV) ~it,h 2j! cu.t.alyat., '?Jas t.n.ltll'UHl wlt"h 
alcOf.iol, :ulxec 'iiU.~l eil-lea, t:Jlrul a;.i:,11~d ~o wood. 
In l.i;UlJ f'ollow1;;1Ii 'l;able 1..18 ,arlO",. coa"luti. are 
1 t.em1.ced a.lon~ \fit Wl 'be "'...... &i~ 1' •• ;.1.1 ,.. l'fUUUt ,' •• :J.l..,a are 
indio,r,!,"'." a..cordin" t.o t,he folJ.Qw1n~ seil •• : 
(!\) 1 .. wood. Oh8.l' .. ~a.a6. 'oJ b~rn.1n~ ciilt;l:.tt'.t.. ... 
lraalca".' leVtu·. da_,., '" ... le8a lUff\ll:f'rt. iJt.O. 
(3) finisrl J.'~.illn .. ",ulce. Q4I.«Ull.~' by b.d"nlili, ct~at'.t.t. •• 
el'uu:"rla~ ottoai3 t'initiHl 11.$1lJ11. 1-1n.ulcav •• 
low r •• ia'anoe. 2",l"l/iUltfer r 11118.1 e'l\.nt.l~t ~t,c. 
(0) ;'.net-rat.loll of t.i,£\rl a~la ~Ui;~. lnt.o l,fl,$ tinlfSll 
4.UlLie .. t,h8 I&Ct.lon of t.tL8 tH.l.rnin$b Cl~al"'.t.\8. 
1-8ae111 pene, ..... ,.", 2-1 ••• e.el11 I,.l\fIlt.ra'e •• 
... c. 
(D) Sot'.n1n~ of t.he t lnl$b U'QiIa ",he tl&~il.t of t.be 
t)l.lt'l'd.ntk 01 ~&r.t, twa. l .... ot t,tiule4 1:.a4111. ~"".H"ntiU·u.d 
1 ••• rea4111. et,c. 
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r IV t~;\ .. LL'd'l..i·,Y _:p' ctJ-,':t~~L'l~}i: ,,:J,'. ,"> '''j"'';'' '-"''.l ''''(' '.,. j. ,!,' '-&. .£.""", " j ,1. .,; 
Baeio ",f I .. Balle Co~, All.y 1 :;iJ.oro •• (:; l~arot. tt. 
g21\ §1~i9! , III. Cl:i£- • Qij[t • . ,fett ~>I\la,,*ls! • jJ . 4 • t·~ ~~~f~. Time l'fml¥. rime 
0·". lire, 0ji!' 
.Ur !! Jt r· l' ....... 0; ¢M ... '! .. t :6' I\O"~ 't1 , . • , f I II ,.,~~ . ., ........ ~ 
:.,-1 1 ~O 26 ... ........ 2 1 1 1 
.}~ .. 1 3 300 26 
--
-.... 2 p'" ~ <iW ..... 
;;;,1-1 , ~ 26 
--
_ ... 1 2 ~, £ 
,,;;-1 ., 300 is .... ...... 2 k. 1 .2 
i~-1 8 300 fila .... _ ... 2 i ~ 2 
,;;j-l 16 300 2. ..... 
... - a 2 ~ 2 
~1l~-l 30 roo ~6 -. 
--
.. 
.2 2 i 
itt-l 1 3aJ 26 lao 16 .. i 2 2 
33-1 3 10:; 26 380 16 ... 2 • a M-l • 300 26 3SO 16 ... j 2 2 ;d-l ., 300 26 ,)60 16 ... 2 J2 2 
,~ ... l a ~Q,J ae 380 16 ... 2 2 ~ 
~Ij:-l 16 300 £6 ;)WJ 16 ... i ~ '., ~ ;i.:. 
);-1 30 300 2' 3ao l' 2 2; a z ,;.~""'2 .3 l~;) 10 
... '. ....
c, 
;:" 2 1 1 
M; ... a 
" 
li·J 70 ...... ... .. 2; 2 1 1 
~-2 7 190 70 ....... ...... 2 2 1 1 
14-2 Ii IjO 70 ...... ...... 2 k. 1 1 
~·a ~5 190 70 ..... ... ... ~ 1 1 
~&.2 3 190 10 400 1.5 .... 2 1 "" it. 
iiI. ... i .. liO 70 .&00 1.5 ,~ 1 2; 
:,a-Z "'" 190 70 iOQ ' ~. £ 1 2 , .1..:.:> ... 
j~2 1. lto 70 400 1..lS 2 1 2 
~.a i5 1iJO 70 400 1.5 1 Z 1 2 
;.:i .. ~ !) 110 £'0 
--
... 1 1 1. 1 
:J-a '1 lilO 2"Q 
--
...... 1 1 1 1 
,iil-J 12 l.~O 2.0 
-- -
1 1 1 1 
;lii-3 2e l~ uo 
-- -
2 1 1 1. 
;;§.-;s ~ 100 12 uo 20 .. 2 2 2 
.,It-,) G 110 Ito aao 6 .. 2 1. & 
M-a '1 l'~O 240 ~so 6 ... 2 1 i 
.,~-i 12 190 £~ ~80 6 2 1 
" ~ ... 3 U liO 240 ~&o & .. 2 1 2 !ii-I 30 liO 100 ~ao a ~ 2 1 2 
.,~;-, 4- 190 60 
--
.... .. 2- 1 1. 
;.;; .. 
" 
1))0 6;) aao 6 I,j; ~ 2 1 it! 
fABL!t IV ... (Cont.lnilG4) 
Bael0 . 1 Ba •• OO'4\; ;"ilyl S~crv •• C1~&l'",t,l;,e i'iJi 
Coal. ... ~ itt lfUj gUo,.. • f" .! ,C~tl , « ,.,,;H. lit8111¥_ , remp. tIlii ... ilJ ~ II • 'l.m~. 1"1 •• 0,. Hra. 0"" 
. !#EI. i}. ~ ,. fL._ I.. Ii/I~~ ... ~ , r ',. uu1 • f .. ' -~, ... I,," 
litl-" ., 1iO 60 ....... -- 2 a 1 , J. ~-4 11 liO 60 ... - ..... i; 2 1 1 
~J·4 21 190 60 
--
-... 2 .2 1 1 
;,;t.4 ao lit) 60 ...... ..... ... ,2 1 1 
~J •• '1 19':) 60 ~80 6 ... t 1 2 
;\;-4 13 l~ ao a80 $ ... 2 1 2 ;i4-' '-'1 lot 1'0 60 360 6 .. 2 1 2 
,1i1-' 30 190 00 ;,iSO & ... 2 1 a ,~-5 6 190 10 
--
_. 1 1 1 1 
,li-S 12 190 70 
--
... - 1 1 1 1 
;,\ .. , 20 190 70 _ ... 
_ ... 
1 1 1 1 
.• ,-5 21 l~Q 70 ....... .... 1 1 1 1 
ili-I 6 190 10 ~oo 8 ... 1 1 1 
j~-a l~ liO 70 aoo 6 .... l 1 1. 
;>, ... 5 20 liO 70 :'$,0 a ... 1 .; 1 J. 
~" .. G 26 liO 10 3aJ a ... 1 1 1 },j,-t'5 '1 ll)O 00 ...... ..... 2- 1 1 1 
~ .. 6 , l~O 60 330 1) ... 1 1 1 
;,i-6 16 l~O eo ...... -... G 1 1 1 
;.-6 16 19O 60 3&J 5 ... 1 1 1 
1.t-6 25 liO 6;;) 
--
...... 2 1 1 1 
,.i~ ... 6 25 190 60 ~BO 0 ... 1 1 1 
,~t"'1 5 l~O 40 .... -... 1 1 1 1 
51.1." 15 190 40 -... 
-
1 1 1 1 
~-7 20 liO 40 
-- --
1 1 1 1 
;\1; ... 1 5 190 4O 2&0 J 1 1 1 1 
2f1-1 15 liJO 40 260 3 1 1 1 1 
Ji/-1 20 1:)0 40 ~60 3 1 1 1 1 
tci-a-A 0 190 80 .... 
--
.2 C! 2 a 
;~-a-A 0 110 10 2.&0 12 I; 2 i- II 
:jj-S-S 12.5 190 eo -. _. 1 1 1 1 
.... a.a 12.5 lSKl 20 210 12 1 1 1 1 
Jlk-8-C 20 190 0.5 260 1.5 2 a 2 2 
~~-,s·c 20 190 :).5 ~60 6 2 2 2 2 
,; ... 9 5 l:ilQ 2:> ....... .... 2 2 2 2 
-~ 5 190 00 ~&o 6 2 2 2- 2 
",;-9 20 190 eo -. ...- 2 2 2; is 
, . .,..i;l 20 1·#0 eo 260 5 ;.: 2 it 2 
Alt.h.o"'i$h none of 'fl"a. ~o.,ol;V;i'J~r \"fUt. tir.1atHiI 
WAS en\1rely 8a".t.o\or.r ••• Y~ral 116D1tlean~ torena. were 
obser.ed.: 
(1) No i.lnca\al,&ed allyl f ",crothil-a1 lj,cone 111:''1e 
CIJl be sa!;!et ac ".,H'i 1J <;:unJd i.lm:~ar !..i'ul cooolt.lon6 U let-at-ed bl 
t.be phYi1cal litdt,,:;u.ione of woou, 
(2) 'I':Ht !.tae of leao. nar>ht.h.eiUi.t,e ae a firi.er tal' ei11-
Cone .l. U.ms d.cr~<le8a \,;H. cloirJ.uf6 t,(iltfJj,)lU·· J.t.i.4r., dttcr",aoee t.he car ... 
1niiii.1me, and Qucre:;l ••• Lna tu.f'o.n •• e of t.~'Ul film obt.a1ne4. 
(3) Phcu· •• ln a1xt.loir •• laeiC "b.e 6,,,,a1r8" pn..;ys1 ..... ,rop. 
ertolea. inoreasina i'>noreein C;;;:HlC.ent. 4.0 .. _a ••• f 11m r~81.t.an ••• 
(4) .4.11.11 till.tcro •• aoe$ not. poelulea t;.n.$ "H"0i-'tjtrt.1ee 
ihta 1 riUc .t or {one 1nlol~bl • .( 11",; apy 11cat.l('ul ov~.r t 1 1 rae ot· .d~h 
condl.lct.1vl\J reou.14Gd i.n 1 •• ient'Kl ro.i&ttanee \'0 a burn1na 
e lia .. ot,ttell 
(5) $lolyea r..~l' 1'11lJla CAll b~ pripan,,,-t,h<:4~ CQUi,JIare 
taYorably in ll.u4n ••• irQ 'lllyl l$ucrQse t'11i:be. b\.l.tJ lac~ t.h.e 
br1\tlen ••• or allyl ~~crQ~. t11m •• 
(6) Craa1ntt ot nl~.b el11ca-CfHi\Ciln\ coat"b~e O!Ul be 
eont.roll$(\ t.O fA lal'~' 48i" •• bl Q\J.r11li in a ~re ••• 
('> Pen.'rat.J.cm 0' ~WIUiJ. \",rE, lJt.c •• act,l.lally ;re-
tUUlt.& ~b.m.oat. ult.t'1Cu.lt, ,,Jroblemi sOYIlt'a1 eoat,1~1 aJ?~JiJat'ed. 
\0 mee'&. all. o&'t.lir rliqu.:i.nu •• n\,. 
St.111 anot.her itrOuf) of tixperlmunt.al vtu'ni&n •• 11Iaa 
•• ploye4. In toni. port;1on of i.he wO'r" a.r'.r'll~Hl'lol\ ttoectuli'lu •• 
"er. of lnt,eree', ';11t.ho~h. a v(lrl~t,l of .lIu .. t,ttrla.la 'HU"U i.Ui8<l 
InclJcd1ng: .J4~-IO Uronl1 t.. (Re.lnot.l8 Produc~. ",fld C!io:Jllcal 
Com .. J&Il7). a meluln .. torme.ldEtihy<11 .("tu.ln; 4ihtlm"i.o H •• in (Aillitr1can 



















PH ... I I 
Xl 
v iuyl 
JO,;{ DC-OO.(., ctlt,alylte<l (18,,4 rllA,.Alf.ilanat.e) 1.:)/~ ,;,.",..i-55 
a::t:: r;C-SJ2, ca '&taly a.d, ~O.t ;,):.m-65 
'70 .. r! I)C .... aJ~. 0&;,,&1.:1 &td.. ,JOj: ",W4-65 
6O:~: DC-SOi. ca1'.aly z.4, 40~' ;"M:-55 
f)I),( CC.a02. ca,t,alY_Hi4, OOJ~ \,i.tu -55 
':l,t 1)0-60;';;. ca l,.a.1Y.llUtd. 50,;:: hL~-a5 
90~ 2:'loly,. ;.er. Ctlt.t1ly a.ed 10;:" .:~Ji~-65 
~OJ: f'101yilt.. ...... cntaly,Zed 2O,1!dfi-55 
70/{ ~'oll.et,er. cat.alJee" 30..( &ill--65 
50,}: poly •• toer. ca i.e.ly zed 'O~{ '1~~-85 
OO;~ i·'ol'y.lt,~r, oa.taljeed. ~;~ ,16,,1-55 
40;' polye.t,et. eaf;.a1lzfNl 60;~: :"~.$5 
3001 .. Si.4;l\:!f B.ckalllne 
lO}( ,<;.,t:.Sl Al~Jd (en&$. .a. Lon~). 'JOt" .i""i-65 
~O,",:\.D-~n Als:~yQ. ~;h~~.li .. 5$ 
30)' XD-81 All(,lC4. 70)' ~.I& 
gO.( ;,';';.1-55. lO;~ Prulnol ,~ tU"i. ret It.t.,K) 
GO;' :d-5:.'). ~;: ?nen.ol (3 tIre. rti.tla.x) 
~t ~c-ao~. O&~aly&.Q. 3~~ allil a~aroh 
nond ~,:; oo-S04 
re.1n mlxT.l.uea) ,:ni.re ~t'e'pH.f·ea. e.Pll>11ed "'0 lioUO .JOOU <fan.1e, 1:.1.1 .. 
dr i dd. Qven at"lec fl"'Ot.ft 1/£ \0 1 nQUE'. o..m1 .i. lnally vr ••• ci.U"e4 
ot,t.. \t.jUIlt,S hidlcat.ad rl::lat1or,l.~l.bl'y ... ood ~~ood 1t"n;;Hioct,lon ,,,no' r'oals\'-
t\nce t,.o t.he ~ •• np.l~t4"W'ti but. low f~ILli} ",i..noG too ~:le fHtn.t,rat.1on 
~n4 N23 au:ulpl.1 oft ered J:,Qor t,(j#'{litie'\'lt.l.lre '<Jf' "al' ienet.f'~t.1"'1 
".$18-'t\1'106 anc:1 11 t.t.le WGod ~JI·ot..ct.1on. 
A,not,no .. t. •• bn1'iuo wal t,l.lAt, of an 1IukJrelfiD&t.1on Ollar-
in~ Int.hi!ll bo111ni~ rOtl1n. and a tinal cure {:$fUji obt,~hHKl in fla. 
pre,s at. 50:) lb. ;)!itr "<i. In.:;l.u,c. 2150 r. tor i;;. h';;;Ii.lra.lxa,tl! r .... 
lloll t.ina panele were a~,.:,.roxhw.t,ely J/4t.hG orliin~l t.tllCi'{.fUUUl, 
har4 and den.e. Hoti."e,.. cl.aret.t.. t.e& t,e 1n.dicat.ed. no >61gnit 1-
Clant. lrnta'ovfuuUlt. ~~:1. 10tl lilly'" tJi/,tl&'10A. 
InaUlot,ue" eerieli 01 "eet.s, ~la.., i1bers \fGr. 1n-
corporat.ed 1n .. he tinish. Qlala iibtu". 'HU". ~)lac.d. Qn t.h.. wOGd. 
lH.u·taoe (,d. t.h and 'fil t,tlOt1t. r)f'~'f laue i l.rll)rCl~nat.lon) .lUltl t.i~ ~n G01'.,.eel 
~ i t.1:1 m.luln .... el1ict\ Ed xLl.lree. all/1 lih41Ia·~$e. 'lnd p:)lJ fiiIH.l:ilfs. 
Trun. s"lnt,l •• , ?reSI cW'~d a\ ~jJ lb. iHU' 11Ol- ill. ana. ~OO if •• 
d.el8onat.rat.e4 Oonelo.erab1y leal: c!l~ct'l.ln. ~(Jnd.cmc 1*_ t..~lan e1rul1ar 
.&.m~)l •• eont.aln1n. no 110$1"8, bi.lt. ot.h.e,.wl •• no lm~)roY8aulnt. 1n 
?t'o;ert.l 08. 
Al t:.::1.0lA.$il liD CCHfi.i;,lll: .~l.l cl;:,)itret.t.e relist-illit. 1" In'ieh 
wa.1f ObIHU"yt;ci. ct;rt.~lu t.r~noe ,.tire l,\,ot,e4.: 
1. Qva.tj-CUof'i,;;iU :;.11ica cOIH,a1n14,;,;; .£11,:,1(. ,,;vPJ v~j,at.11 
1nt er lor t-o t,ne COrrtjilS;li'.)"~ inr;;i. ~.t'.a~ ... c;J.t''''d t 11;~1l. 
46 
2. l':H')f!G" iltJls 01 :'i.lgl1 rJl8la.'llil'iii (;<)ntftw.t:. i, lidr6 or1 '\1. 
\0 t.tl.~ ~x~ont. t.n.~t, 1,1,Ht co.ti\.'ol of (Ll1ie"'1n.~ wu.a v'Qry u it l1cUlt.. 
3.1'he alqd. mQdlt.·lwd luelam.;lrle J.lnllJ,lle. QIiiolCreifUle4 
in c1ga ... t.". rtull"t.lfWO. ". t,"~. a14yd Qont.~nt. 1,.CU'CHZl.'cl. 
,. 1':l8 al~dmQdltl'c1 ;jlialAmin •• 'If 1 t.:l l11~t ItHilamlne 
cont.v:mt. were .1.ot, Cll!.tal-. j;HHtU.\ifs lncUc,1t.lfi.l16. In.o'''h~)at,lbll1''i in 
~h.ee ;ro~ort.lan •• 
5. "JolAili1; •• 1Ul~.rfi~n&t,ion ~id not, l; .. (~provlii:;;,ue cij;;.ar-
41 t, t.e .r 311 it f..<l.rl.oe. 
6. All t.a4i1 ~rHjJlaL.~ir.e cl~nt.alnin~ .( 11;[.1 O.U"\:11 Ot). ~h.. 
wood 1l.;t)lJat""Ul Lo U~V4!t low 1~.~ 1.e f.iU'lOe tlo ~jHl ,iHUuitt.l'at.i(w .:::.£ I:.n.t 
"are, ;j;\A., a , et,o •• at ~t..d blll'n1u. e 1~ar.t.fj,.. d.Q'iGVer. ilo~ffrcial.ll 
pr.ptu·.4 auilt~mln.e on a .():l~n.ollQ basa ot.ctj"~ .;!JIl Ltllsilllano. 
t.o tttlrl g~De"rat.lon vI ",he t.are. In a.ll iroba0111\¥ i,.b18 ~lt­
'.rence wu t,h .. relhl1t. 0' t.be lll.ti.(ler cUll'1n", t..m.r'tu·at.w"~. and. 
;r."HU· •• in t,h. ca •• ot"u. cOlllliHlu'cla.l ~~t#:t1al •• 
7. Urea-Qillatd.ne t 1l;;.18 a;jJaren'l1 y{)iLUHUHhHl 1'''''1 
l1t.;.18 t.emperar"i.lre feslet.a.no • ..ulQel~ .lUi a.o{'l(m (~t t.h@ bl.lrn1us 
cl~llu.·.t." •• 
\!IQI"KiWt,u'tii COtUiid.U,.,Q rlOIHilhl\Js"1iJ.~1oat it \oboeir "::,ui,nlU::.l con-
l.>iu.ct.1vl'Ll~8 WIll'. "n.&\ iiU¥Ja.h ,,0 o.1".1;:'\'8 tth.t.1 ,!'o1ilat. ot t.he 
oJ.rnln. Ql~~lr."". au.ttlc1tmt,ly t.o ,t,ir~vQn" <JXCilllHfive t.tu1i;e.n.\t.l.U'ea. 
,1.\ t.iHJ ~a;"iIII tt1i~e 1" #b.& !t4ft t,~~at. ill. n,uYC'L10.l.l in 4:..~ .,{;i;lX.i;J.i,un 
t,em":fu'at,urlt AC,t,a1u6c by \t,;,,1jJ i1uhll,;,'ou.la. ,'a<iUCIi t.;H~ ;;:;,;;.;1~~bll1l;,1 
of ,",,;UI o1i1baret,"e ",jU'. LUlC t t.iifU"litby r~~~o,j.n~ (,.;,i.\;i;,{;J.nlr .. t.» 
otl.;H' tlnilh It.e;ali. 'tn.u!!, i,' u. finiab \;iI~"", ~",,'i lclii.liHf,ly re-
II 1 e"aft\ ,"0 t.l:l' p'Q.t,..r~i.t.lan ot t..l~ 'aI''' ia;.d ~iJ.r.Ui, 1 ,,$ .Ull'~iiU"~.ot. 
t,tle.rul condilct.lvH,y coal-a be .ArIilCt.fKi \.0 O~ f~$1n,*t1.1ntllu at. a 
level b.! ij,:wr t,baa 1n 'be eflt" o.f t,he J.' lui.a cont.alu1n" pen.',. .... 
'fl4 t,ara. 
t\not.ner pOIJBib,U.1t.,y \i4 ,}.r~vi';h,dflfi~ ~ti.tJj ~r.t'in46 <10t-10n 
01 I..neb<1n .. lni l3illii,fiU·.i"i;,,8 \"Hd~ t.-L:.t;; "nus oti1fi inaQl<<4011i1 \top CQat. 
OYer' a wood f..f .. @.'<1Ia.L cU.ii4\olt,,y <;;1 t~LUe~l. :l~Q b~um. ~"(;Ult,l.¥ .n.n·~a.8Q. 
to iaV~8"1,j,.l.t.. t.~l.' ;,<:HULiilill,-y vi. \..1.1G meftL:\l;Io.. ~lum.ollc 1wvret£-
aai"lQns iQllQWd by Yl'e.a Cw.r1u~ l<6 .. e ;.md.~"L".A. 1'4#$ j..:J~Ji'Q:i'" 
nat-ed wood. ilia" ialvliQ a baG. 4{H~" '-i,c ."nyl id,llecd.e aa"l.l.ra"e" 
wI ton 001"10 aolcl·u:i4 Ii ltl,),? ooat,l)t 4.i..l'l3.a~.re y1.lv.ln~ a ;I; iu1al:t. 
lSomewn,.' rObieLantitr,o I..:Ul bw.rnliJ~ c1~ar.'t. •• 
In ·',·no t.aE""· "'0." t,llfl ila . l'roc;Aa"'loll of 'lIbe ilIOOQ w.1 t.b. 
eont$n'tfrat.t14 zlnc oblor1\18 IQ1:.,dli,on IAt,\U'fiu.eHi wlt.h bor10 .oid 
was .t,t. •• pt.o4.. Un.t'ort,l..Ul&'.ly. .he zinc Ohlo,' 10" lutYitl".l,y all'k-
ened \he"JO(H::i. tj'hen dl1u,t;,e .a1uG cnl;'H'lo.e /t.Ol;,H.lone IHi.t.l.4ratt.d 
.d, t.tl 1>0,.10 &Oltl «ece fS£liploy.a ttnl l~O\)U ~HU'~ not. dttrJteneu tn,At. 
AO ... e.let.ance t.o tine burn,ill, oll/1i&re't.ce wae ol)eervtic. 
In. ;:U'lQ\her i6f'(;ht; ot exv.rlmtlul"., t.ru tHlH"C, ea;aol', 
and t.tHu"mI1l oondu,cH,l.1t.y ot r.lO(Hi pw.l4ile w~U'e 1HCt'e~uutd b¥ 
ou\ t.1u~ ","00"". in l..tl$ I1nV.~"s 100 ot l"h.e 1fO\JU t..o ,d. t..tll0 a...;;~,nJxl'" 
ijtat.ely one-';.jll;u't.er oi:t.n 1,.eil 0" ~i1e l;.0v ~Uc.r.t:.;i.C~ ... 1.:.ilt,.i;i1 t.tHUU' 
ala,. wit.h .;:\ mlxt.l.4l'tI oJ: a 1'\Ul\.-'rc1nol OfiH£ttiUt- ."no. uliA;iU~.,lUl v(Htdel" 
ot ~,Ioljee;.er.. rna .ce:i.;oFclnOi ;iI,L~ijjU "U,i1 al.4r.n1nw.:u. .i;Y;)Wdfi1:' ~$ 
f.oe DtlkOk n,lll:'l.iS mal..o.'1al vid r,ot. tt.;l'\i.~1·1allJ l!I:i;t'ove £'~Hil cl~a"" 
.t.t.. res 1. ~~~flce ot i'J'le f,QI? t ln1:en. Ho ... vt'll'. IIbe ~>.1\.l.m1n ... to 11 
held in ,;,ne ~lot.li ~lt.h ftlU' r~i:.Q.·eillol Cf::I>I1S!:t' aid t,rou;,tcli'I a ifuHtl 
ha'll'1.~~ a t.o~) C;Q811t. "'ru,'1~ .~"U'fl cl~llr.t.t.. r.slst.an.t.. 
rHeae r.a"li.8 C!~:.u:'ll indic I.~ 4':1~ n It.l.\,f'e ot ti.l. 
necHuuu1ry c"uti.ilcttiflti, f.a,'it.f,u';lal. 1 ••• U. lj1t,Ut. Utll COtJt..lnuou.. as 

or ~h. 8e~.,.al ;3. Lbo4-. orl.,.£1nall¥ QQ.mlldu·,.~d ... 
pornibil-itol •• tor f...tl. prli.jfl'irat.lon ot eiti,/u"ot,\.e n •• 1.t.ant. t1n-
10H'S oniy r,fH~ i,u~,e of U :"l&a\t, c'.;mo.ll,cL1n_ i';';3,t.~1"1!11 a j ,;." flarl t.o 
'"l'iV'~ fJro.nlae. AS lna:H.Hi:;'$Q. by l,.:lO ~a. ot· 'Ij,;l. ... wi;.iGa.Jri.rHil tHlCk -
ill.l.llIo l~1('h .'}.1.t.41n..;,u t:.H1AJ.ld o.;,!(I" .. I;.. i..:JeI COH'<h4Ci',.\,Vii,,/ he 
inerefdUt<l Btlt t 10 i ojnt,ly $;,,;·{.\U t. f:i ;,/\.rI t,l.C~ 4',fittli1li1rtl t.i.U"0i\i .,).i·~ .rlilJd .. UlllJd. 
"'.\04 • Ctrd.8t1 t.h""t, ot..a.iJr\fll ~ii Cla.ino ~ C,,,)lU,,,, l~ ~""lt "~61t t, t.;~e &l:ol ... 
'filtnt, actoll:w. oS: l..hti 'at's {In.d wi.4ttll t",;HIi t.bs o .... ruj.r~ c1",a..rf.H!,Lre 
do.a 0 i r fir a(ht .. r; .. Ui~$ ~(.ro {,ljcttlon. U()lHIV '1'. U. jjillt. ~HI r ~co,rl1".u 
t.:Ult. ~n,le \'.tll:ul1qU.. of pr.9i;~rln" " 01 ~r.'''. ,f'qe 1it.ai:'\ l1Alah 
18 not, UUi fH>l.).t.ion too t,he t;)J"'Qbl.I~. ell:'.' tone Op'l'f.'~lon. reqt.il.e:4 
-.0 ~l"lf{lt'Oi'~ood hi ",ale ;;Jaune( .'UI4J.u })c l'ar ;1.0£'. OOtit.l.i tUIQ ",ha. 
CH.HUHlln1nolii t.aan t,he ~)J'(J.;.;m<l·ai;,lou ot ci~ar.t.;'$ t'>1tl1.~l:.an'&t plj''11iHJ(ui. 
t.:i1:Hl.h no (lO;1.I • ..I.J..fH,e.l.y cl~~u·.;,,~. l'e~l£; .. in.isb 
va.. i)re,P.:.:.,red lj,)Ul t. in J. '" siI'p ~c t,e 1~1 t,l.et 1 ed t .. ihl ¥' i'~tJ.1nu;l1ent.a, 
a nu,mblr of 1I'fl.}Or't.an'tt 1';il,ct.a <~tH~w ~uit.abl1ahed, ilrh$ ti\)ti. lrij,:Jort.ant. 
ot 'lffhlun ttl i;,a~ !i;tC\' \,ha.t. a fH'H\ti, cond.uG\1r~ tU.ll~ iii M ~letUUHlll"'y. 
Anot,her ~olnt. 01 @xt.reiUil l~po.r .. liln •• '\faa t.IUJ U.C~UidILt '1 "I.::;,. r..be 
1 ini 1m w be r •• 1a~ft.nt. t.o .. a. 11J1~t.1I)n t!l.c'~on ot t..tle C 1 "ar,t.t,e 
'are U,OOi;/l:.4illl at. t.ne tIlurtl;AC' '.a,i;J.r .... wr •• obt.~in.d.. 
In 6_e,..1 1. t, ia telt. t.h.&t, ",14U·. Ilrce .everal. t lnleh •• 
• .. lmo.' lIulLtt181" u,ct.ol'l\1t .inc. an 000&&11011&1 ~6.n.1.I'foI41Q bena". aa 
d. •• lr.4. How.Te ...... h.o •• t4la.t.urlala "lYinat.tlll (hUlirad r,uHll ... 
only iVU.h Tert spec :141 or Wll,unlal t.r.at.lltn" Ca.n iUH'€.U,y b. con-
81dered. preper MUUlIo .. a "0 t,ne yl"oblem. 
II. 
In toile p,. ••• nf, pl'act,10. of .t'arnl 'ttl.lre QI'I1U'HU' con ... 
• 'ruct.lon in t,ne M.aDiiel COUlj>&n¥ pllli.n\. 11 taot,ol' ot concern 
is ttilC!t ;lee ot ~ll..l. bloc;t(e ito a~·ubl11.z. 'ttilf.t d.'llWe,' lltH&embly. 
rale 6li'iflicat.lon lla& btten '01 ~lrJ,nG;~t"ot.o£Or1J.:\llQ h1no.~,. 
iunool.h O,lrHH;"8,t,lon of a ;n&~~i.JrO""'i.ill"'1on linG. i"ce';u~liiJ.il;,)l.l. 
&"toE/at-ion 'laG c.lr$:ct,ed,o t.tl~ "Jrobl~A~ 01' >@ll;al<~at.in.~ t61ae 
blQc.a.rb.e/?rll,,,ofhtd flolu.f;,1on (!.:Jilelst.eo. 01 t..wo ~.Clrt.a. 
namely; (1) il.O l,m,.Jroved ~l.l. m,lxt,are 'too hl:li l.uutd I'dt.u'.;n.lt, 
bloc". ;u.Ki on an a;plloat.or (()r 61,J,~ >ian. a6 it, ~a& t..n~.4) 
d •• isa. 
rear (13) Oondac'.d , •• ,. on Yarloal il,J,8 .1x'~r •• 
and p,'otl'os.!ed ii-moer11'. prt-115 ~d.t.h ;' .... 111 oat.alyl'lt. ad,ilix~d ~lt.h 
tlabeattoe libel' as t,ne moaL f5 • .t1t,";l.ble i1ult,G1'1al t,~It..C. i~lt.ljr 
i:l1e pre11.dnary :fIor" for 'tiht feltH:t,iu~i vt an l1ili'f'0.vr1a.t,t 
glue t.niiJ .PJ·oiJl,~tfi of U~$linin~ ~\ !Jlt.able a.P£111oa.t.or was 
afld il' t.klA.". 

.,1 t.h -'tu, cOtn .. )lo ~1on ot t.n.. t.4u;"a 01: tobtil ~1l,A. ,t.ix-
\1.41'0 incU,oat.1ns \one wor~.:bl11Ly ot t.he t.eohnlq.a.. for La •• 11m1 ... 
nat,lon 01 Cell. 61tH. bloCju, ;..ne COS i \:i.tl ot r,;l.:::.l~u~ u,;J.f). lilfui .lnd.er-
t.a~en. Cert.::"in oeuiu'al .. e'i ~lrfim.nt.e lor tbll:l ~un b~Jei:; tie .. 
t,ahllliHtQ, n8."l1' (1) 1" ~,H'iould bt. 11~tl' :::Hl0..lgn to 'b~ i:.l!l$1.ly 
11.'1l'ldled - no iil'aaC..,. J.lJi, etl'act.1vlfI lleiwl'ltt t.;~&ll 1<) r;J.l1C68i (2) 1t, 
.hould be 5\.1.1;11$:0 wH.h. ~liJe fr;"),;.!" c~nt,.r8.1 r~l:h:lryoir; (3) it. 
.noul" be easily OpliU"l1t.tlU eQ "a,at. 1;.H.u oYti.,rall o)era~l;,;)r. DtiCo,t.eil 
eJre rap14 "flan iii \on t.rlfj !.!Ili..4e-blocl( t,~cll:tl11.u.e. &04 \4) tdeie 
aU1st. b. a mln11li.lm 01 .'r 1~1~1nu an.4 IUiuliat 1Jl~ 01 f,na .l\le <llxtture. 
Eov(u"e.l )relhilna,ry IUUt.OU'i1 and d.uli~n8 of Q,~)m~JO­
n@:n~@ lihU·~ .'re[l1!:,.red ~Ula £ .. 1aC'iIUHiJQ.. ;.iVU t.ae '9ad.QI.UI CQ;tlPQ1:luOt.8 
:;i,r:td mtilchan1sme aud befln a;.,iJl'01t!;.l(1,l.n alt' act.ua~~d ~U.ll ';Jill c1li'" 
a1c,rlitd ",,00 iiIOrI\.1':l.6 anli11n~. pre~)~rod.l·;Hil nn'1Hd.(&t,;s l;U'~ loown 
in f1~at' •• 1. 2, 3. 4,and 5. 
'l'il~ fh'tvel"'al 1:ft,POI"t..an'ft teat.l.it'e. oJ: "he ~1Aa are 
1\ •• 11:04 belo., 
(1) The all" cyl.if,,4ur lI.chan1 • .- ,."VtiS a.a 'ne iU1Udle. 
lhe r.'Otlfllh'HW$O at.eriall of cGml' .. uot.1ou aro alu.;uJ.u<.t.1li tor tlu. 
C!U'. Z4,fi4 It.aial •• , ot-e.1 fIJI' tan. QI1t.atd.. ¥la' •• ano. I/or""!,,, 
par"', t,b. .... pertll t.tolna an ap;?l'Ox1::IA ,. wei ;it:l.t, <.'48 c1tus1p04 of .I.a 
0 •• 
(~) Tb. O;8rAf,1fii I~.ed ot t.n~ .un will d.~D4 ~ 
& oert..ln euU,on\ i.&i;IOl\ 'ttbe ~lu.. ami alr ;r.~U~iJ.I'efi. It. 18 ae$u;M4 
"all' t.tl ••• vl.rlabl •• C&tl be &dJaat.lto. vr1t.hln 11m1~. taO t..w.t. t.be 
,iSl.Ul w1l1 be only Elill~.,-'ly aloner t.1U'Ul t.ne ot).,r$4"or·. ,'otlexee. 
Sine. tone \.l"l .. er 18 Q,o.J.ble ao"lneh (1.c., cl.U.v~rJ1 on ooul"r •• -
810n, 4.11vorl un ".1 ..... , •• 0.) 1" 18 b~ll.vltQ. t.n8 ... qiolired 
IIlliau~d ea.11y Can Z>8 _""a.lued. 
,.3) file me".!: ... 01 "'tie ~li4a 1~ i4\c('h.Ha~\ll"l.a<.1 'iJy 
t.ttB e,j.l1.18 olc:uHU'eallU 01 tol1~"r'avul ot t..l~ cll"",. "jist-on a.{ t..r 
'-tn c10_ur. 0t>_ne. A1 t.£i,o~h WOV.!~.hl..a \l'i i!C'$ l.HUhlU ;;;)'n, c[;llcu,la. ... 
'ione tor \tnt) \l •• ot A OQn-OOi1ii;>r ••• lbl{j;) ~1.A1;J, 't:ia1Qfl. ul (;.{';..4J'I1I>fI, 
Otlnnot be e(Hil~l.1.~ll "ollll:14\tQ, i1 1>Qil1l..1Y(t fi'1·(j'HL,.u'~Qn "r,l.~ u1u.e 
_Ill ~}.f'm1t, ~).rop.r m~t.~r1n,. 
(4) Tb.. &lu,. inl.' 1. cl~'Utd fD,xoOp\ ul.irln~ 0,18-
onar.a tl'Oili t-ne ian. OO~d,n~ 1. preYer" •• ." by "oYilir\.r.".l- ot 
tor).s ikll.4. i:Jiat.on ~{~G.r t.~HI 1nl\tt.. Ql~J6l1ili. \uuutin~ 4 .eu.c411:*C or 
t.he ""1,,,. {~ •• ¥ tf'Olfi "t.~ ti.eli1'oIr.;y POl" •• 
(S)X;!e UQiliYul'¥ td'L'} li111 ~nt.,,"" ti i-l!4 H a~il.tnln...;. 
(6) De\.acilabl. £:llat.ctl. at" 1I.Ht ~H)" .... lJiJ~ i,l,ml "Utt..r of 
ii.lL~Q fi.'li. fJl~ ~u.u,. r:n. lcd,,- c.yll41u1lll' ia ae .. aci140.l.";;;. ~fl lat..n.. 
t.rl'iiijer tlUHlha.ll18m itl :..t18 i.Q; ;;;,t t,be &11' cyl:i. •.• ,uJr. 
(7) Ol~e """at. be deliY~u'" t"o~h$ ~un iUll:;UU· 
vl'fUa",.re ... aboiJ.\ 1/4 t.o 1/2 tAn. a.lr ~.rfn£",rl ,;:uuuU!llia.rl 1.01' 
'tone opar{1t.1on of \.he aWl. 
;.tlt;tl ~n. COflb>J.e\1o.f.\ of t.hit .1",. ~Wl \1e61"'il, lGore 
epecitle t..,U,111o of l..il.lt ben.6.ylor oS t.kU~ Qlue ;;\l1x.~ar. waD 
po.aible. To learn iCilie~n,lr~ 01. tiohe tlow cnaract.e.rlat.loe of 
t.ile .,1",., a dffll'fjl:l ~ort. liml.ll1'll.ln~ t.aat. t.o be ~.uu~d in. title 
IWl (1 ••• va- x 1/"2" at. "be 0,,1II.1u. openlna) wa. t&01"10a\.4 
from cOPf)e,.. JUlberllt.. fil\1.'~l"n 2Q,( aG1)ee~o. wa •• ·HUtbect 
t.~lrouib tJle port. by alr iU· •• 8are. 1 ..1t"nQ"~tl no 'lI1..lfui'C,1t.at.1ve 
et..iJ41 wal iuade, it .. waa foand t..h~\t.. "he tiolu,e ilid t .. of, 110w at. 
S poW'Jd.. p.r IqlJ{~t'. 1ncn i&\.l&e, nowev"". at. t.lifl 1}lJJ.t~afS .. H"fHa-aure 
1Ftl. tlow was .at,l.t~u~t..or'y. riO u.ml8l.lal o.arul~~ 1il "loW! iHUJ ob-
•• rYlf.ul tl.v too Ja P0I.UliCUi ~)r.sl!hu· •• 
In ot-hiltl' fjix..rlerlmOtlt,a 01 1.o;~18 t..liJ\i. uol ..... CQn:t.ainin¥ 
50;~ per cent. 1i brOl,i\8 \.41. (aebtst,lne) a.v.HjHa.r~ti ltO r1&V. jl'iltat.. • .r 
t 11.11\'11 ttl t.hall t.nAt, w1L.b 1.6 per ClISnt, lllb •• t.oe. 
Ex; tit .. lmtmt.Ilt.t.l on w 1 tth J.l.I1GS cOllt.aln.l n~ aaoiJ$ t,in. 
as well BI aab~,'o$ was carried QUt. 1n t,nl ~v.n. wla~ .l~.e 
rt.of'1i l"1~1d. t.fl.an t..hote cou,"61nluj;;, 4h.tl ,':ifllUi;::tlIt,Q. '>io..tld. bo de.8U'iJ.ble 
or UilUUUUUU:-Y lnt.i::u~ ;&lu.ti ~Wl. f'lY. 411t \[trent.. ii;a,u.tjltH~ ~r. ~).e­
po.r84 and exam10wQ in t.:Hl t·ib~lt. an~1.e tlS 1If~;'1 \lEi t.IHt ,.;lywOOQ 
$il @~'.I,r toet' •• 
1.'0 100 tHU" tt. 0 fitmb • .r 1i ,. !lfI-115 lI'HU- e aadlid 15 tiJ&rt.a 
of oat-alys\ 7>-117. Tntlll .. his cat-alyaed ilw,t.tilrlal ~~eEi '''u~.c1 in 
tlH~lni t,he .iollowlhi j;d.xt.w-•• , 
1. 100 ... pu'. oat.a17s.d c&luG v1iol$ l~ va,.tall anQr' 
t.1b ... alb.a\o •• 
2. 10;J-part,a 04\&11&.4 ~1ua JJ11.l' 2& y!lrt.a Ihort. 
liber aabo.t,oe. 
3. lOJ-,rtuios cUI.t.aly"ecl ~l..i. ,il"'. lS J/l!irt.t! l'ibro"8 
"ale. 
... laO-, .. r'8 oat,alyzild. ,,1!.1. ;1lJ.* ~~ vo.rt.a t 1brou. 
t.ale. 
5. lO)-part.& calraljae4 ~ll.l.. lt1ilil1; .;):j tJcu't.a t 1b"0I1s 
trale. 
1. 15 Pt.·.. ,~eb.af,o. 
I. &6 r'\I. a&b~ullt,o. 
:5. 15 Pt.... ~alc 
4.. 25 Pt... t,ale 












80 ... ~o 
i);) ... SlO 
C) ... 20 
·'''t 
,J .. 10 
0 .. 10 
plywooQ. 1Lt..a" ~@a"liIl t.h 1/1& In. b1rc;~ V (I&lfUU' and lIS llh biroh 
OtUlt.ilU· $ 1,oOt't. A ~ll.l. Gy"lilIad 01 ~6 lb. j:HU' 1000 t t.. i);{ Qlu.. 
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8l4lnmarlaed 1n ;,ne to .. ,lowlns t.abl.e ia.lona \Vi \tl "tu, .a&'l~a.t..c.1 
wood :&111.1,.8. 
a~UI.I'!\)lE' 
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Ula.U lteDlii lZ&t Ii IS U] s a!l &9D 
8 3/8- F 1 a t-rutacl 3""'8 10-8 
" 
.l/4M .. til 
s l/e- Alleli. 5-"0 ,W;:;-2 
5 1- Ito~nd"le ad Bolt, ~48 J;IC-,e 
" 
1/48 tl 1* 
a J/S- u .. 
, 1/2" .. f~ 
Pine .. 1 .. All" cOi~l.rol valve ~1u 1/4" liHlJ.:il,. 0.12:,)" I.d.auH~1;,~r 
1 .... 'rtl ..... 4:.>1.n 1/2- lOflb, clo~ta i itt la~ld. 1/0- boll. 
l'rl • .:;er !prln& ... To t1t. on 1/8- pin, .f;,/4/~ lon" in. t..enslon, 




In f'Hent. mont.ha ~tle i'i.lol1C ;.1:' .~. ;~8 accl.u1filOU :""ta 
ad.vent. 01 au.pere<.:tul. ap •• dl by Jet. pro"el.J.od aU"oratt. in "h.. 
rfu ... tled all' of t-tl •• t,r&t,oa~).HU·&. It, aU.filti ~olli ole t.aat.. 
a~,ullds ~XC$(u.U.nti Qua c.aou&6lnO ;nil e~ ,,:HiU' ,10141' ;nay bVitCQ;~I,lij <~ 
reali"', in !;,rlli nf!ar fut. ... ra. It liJ,,tC;4 11 \.-!Ul ca •• ~lHJ ei 4ici~rlC' 
ot t.i:1CII n~n. ~l.rCrat t, fila] ba coneldaf'(l.b1"y In,(u'.£U!i~~ by uev III lop-
I1hmt.a in. i4a~ tl~ld o.t'ma.t,au"lala ot c\,Hlllft'\lc-.lon. l'ai:.'t. I,.h$ 
a'I'",et.lAral ,1,"'.,US •• :.J.r.o. .'raiul .inui,4Cecl 01 ",0.. ult,.raa;;;.ulC 
lI,Paed& r:.ay 01Q~at.8 UIiliYII a.Y.l<J.~.nt.. in "ao i.~fjl\l of m~Lal 
a1107' 1 •• 0\11'8.1.1 t ••• lbl •• also 6:0{Q$ ;lel.an.1I! o{ oll~1!la,,1Ui 
cOla.?1.,.11 ... tu. t,roi.lbl. O&ueed. by 'he n1.1'1 ".m4,J8rllf,\lrO. dAt-
velop.a by J.t.i,,:lI?" iil'iitChard.'m WQw-lil b. ,~t;jlc ;JJI'H~o. oy Q.u~l oUE.U" •• 
AM t,n.,. ,)l'OO l,,;i\,iib.l ¢h .ill!;; 'bile ;)ilitil ~v 11..i li.lnt. 61" ~n in 
~!l. Fro •• nt. :.:/ pi Je t..~rOtlelJ..*n ~cl~ ", 11 t.h$ ,J.ml~aal1'y Uil'$,$-
t.10 .roaion ot ~tlCl 10ao. 10ii liII4.ee cd: lottle I'erat't. t;;OIl.i,;on«.t1, 
;art,a. At, Illt1.h".rHt(\ .vo.d.. iiff''''"y pll.rlllelili i.n ton,. ,:tir 1" tit. 
PQt,~u,t,1&1 a1)1'&811"e, t.he 1;npaet, ot ~l..UH, tlArt.1clea, ,trope of 
wat.el'. ~l.lld otoht,f II,i.p~nCi.ed. i'aat,t.e ... .re_l.41~& 1n a i. elat.1vely 
rapid d •• t.rlAct,ion ot ton. llircrat\ 00;1\.. ...... _ ,iJrfuuJnt.ly in a ••• 
TlU. iQlt.1al act,1on 1e a •• a..rln;i .. wilY ;;.>1 l,he ooat,lz'4. at. "rUt led'" 
lnfi edit, .1'\., ~nleb t.tte i •• ' of t.ne til. 1s elaLiJl¥ .t.r1p~J.ul 
'rom Lt' • .-ttal 'b;( ~h.. conf,lnaed. ac'lon of t.be abraal". ''M(ii.lUI. 
If, 18 in t..hl. iield ot IIro\vct,lve OtHt.Ll.n.",. t..aat. t.ae res.von 
:UUl be$rl <111".0'.0. 
1'- .al dtus. ira4 t..n .. ' t.nlt ~;f'oJ(iof, aC1!l.i.l&.I.11 [}'a1'e f.,V4Q 
almes (1) t,tttl ~tutt.ln~ :.Jt ccull:.lxll$e pnuuu:lt.l;V a".liable ,. 
8' 
(h.t-ermine ~b.ll' behavior in Ilbru1ve at,mo.~ller~. (',:-1\1 t.ue ..... 
t.ablleh.mflllt. Qlt.ne 1I!\l1t.ab111t,1 of tJl. ta""t.."lall tor hl4ilA .,eN 
a! reral t. eo,a,t.lnij'. ~;ind (2) by d~Y"'lot':I~nt, reruul.fch t.o .. 't.em,' 
(.h. )fvQ;.tct,1ou ot n($'W fm). t.er ;ulle n&Vl~ ~fle deaired. jJro ./ert,1 ••• 
It, ifli8 teltt f"d.ai. ~~.~ Jif'OJiiCt. <;0...,,14 lnOl.\lt, et"'l.cltlint.l¥ 
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b. ~',Uvlu;$d int.o t.wo ~;Ufl.6~fj.!.taiJ .U.nn .. ;,QllCliil'll,l:Hl .;.1,l,.,; 4ho i.1~v~J.Oi'''' 
mtnt, ot Q(H~t.1f~/i{. .f.t-04-1&1., ".uU ;..h. Stn:.:oad c!';;i'4c~rn.d ~lilt.t). t.ali 
Uloell.anlcal .. ')1"0 bl IIM-ie IhU",rO ... U:';iC 1n..:. ~£l~ coaet.ract.l.;;n ~An<1 ,r"" t,.lOll 
of tln ade<:kaa". tiltt:t. .... nit.. 
'rn •• eat, ,"aM doei~n and coa&t.' .. ~c'lvll ia ,t',1marll,y 
toh. worJ( of VillllaJ1 B. Uoora and t11a co-r.orke .. a ~.r t.lle 
,a1eL.neG of Dr. fh c. ~rn.":*.nd. w111 be raport.~d at. fU');.;Jt.aer 
\lm •• 
the 1n1\,:1&1 ~ori<. 1nt..n~ d.GV4lo;illfiHlto Q1 a (HI!\~il.a 
l'zH\t.erla1 tor a :1f"(u'·al t, 11;ov1 t.~'U'OUli,),.1l air at. h i,;kIl .pellllda .~. 
an 1fl'fiuit.t~at.lol..l. of It,ll.nolle rcu~1n""modHllii:i e.lA$\,o,1l6 ... a. ~Qm. 
pfu"t,inent.. t~ot". 'A'llich ;romptoed t.hw at.l.ldy are al folloW8, 
(1) f'cHj,n,ale tl.l'Si.U'f$Q eK\tUl$,i"ely in r.~ln manW'a..,-
t,are. 1.4&n,t ot .:.rUU~.raaitll5 :lave ii.uc.aalliult. lilt1lult81ve .;c"ol?1Iu't,1 ••• 
(2) l111'bbtu·e Meurh plllinol b.nd t.,;),la rellllut,s 1n a.ll'''''' 
oXidant. ,&>1"0;8rc,1 •• tor t,be r:.tbb4U". 
(~) Ph.enol, co:nb1newl t.n ma.l.\)" aotapol.&no.a nav ll~ Cloubl. 
bond •• 
In vi •• of tone.a fj.c,. t./le bellot t.nti;' ~nlllno~a CUUl 
be combined ~~lt,h fiili;;,st,o.ere ;~&.vinlll; aOl.l.bl. bona. 1s Jua"U'l4iid. 
Zla6t ioU-I t caerdcal nuslat,anoe. (U'14 IiQod adh •• lve pr0tifu"t,l •• 
were li"e,Uo\" ermra.\.,.1."1 •• 01 t',tlft Go-poll_". ACCO,.,U.Q.&ll. 
toh. l:~.Y.I\la.&tlon waa ln1'ltlat-ed.. 

~lq .. painting probl •• a and al ml~l~ b •• x;.c~'4 m~~.rlal. 
a •• d in ~hls illtld. were of Yarl01.l8 \y;;~. (16). 
'IP •• ~nt...11 t.he ~,h·.nt. of ;:ua trill alfC.ruf\ W;~€U·.u.,"lon ~1'1;r.al'Y 
eone lde ,4a t. 10 r;.1 aLl1t "flU tn.i~.:t aaoora.l..lou 1.0 ,4'0 !;,~Q ~lvn ot' ~ne 
loo.a¥ a nali.lbiu· Qt lWit,a...l.a i.in.a ase in Q.it'e,-",tt... ~~l. 
~HQ." 1~~ort,:il1t, ba1rai al\4mlul:UIt. st. •• l. ~A.nu ma"rieal.w.iil. No , .. 1'0-
01 phenolio., .var vun1s.l:te •• 011 br'1aed. .yn1tbet.1c 1'$1ia iu $, 
tlnd al~.vd. al yehlcl •• t~r i:.hu <m,fQ;~a' • .';l.;.'lU as! t::. i i.n.llad. eOIlt. 
1e wld.apr.au (16). 
- .. 
01 \tno laat, wtU". 1\ 18 ell'1r.l1 poslible t"nat. tihe eJlor'. 
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ot\,ne .111c"u"1 will r •• u.tt, in a$fUU"ill aavanc •• in ::.hll ;; l~l.d • 
toila" :"08 narr'ow object.l"o of ehl;l,y *, •• ~Jj.'l' aKhH1Q. 04 vt,),;UU' yo.era 
tn ati11 \~u'l 4evolO?unt. w111 lead t.o overall. t»l"'Oarell ill t.be 
&Y1a~lon in4ua,r.v. 
i'leAL 
In \rUl •• areh to.' a aat,iet£1ct.or,y' CCl4lt.j.n4i 1t. ••• n •• t.u~ ... 
8",ry 40 fUIt,abl.lln ce,.'aln 01"1 t..er 141 by ''fll1ch m&1. • .r1ala "ayina 
lit.t.le i)/:oZllfUt c0i.11d tH' f'(lHiu11y .. ll1£ihw.t..eci. l~revloi.l. lny4;uH.i ..... 
t.lonl had. 1.d "0 t".!le oOfl,clu.eloI1 Lr'Ulf. i.he IUQIl, ii1i1~lort;,illnt, j;JI'oper-
t,1eti' ot a IUlt.1etaetoury t11m Itl~r. (1'1), 
1. l1e811\~J.nc.,,0 Ilbra,. ion. 
I. GvUQ aQ,l.sJ.on t.o me liP a 1 " 
~. Hl~n tl.xlbl11t.l. 
4. thermal lItX.ilHlLll.l1on .'twa1 or &~vt'ox1~u.\.17 
.~~&l \0 \0&\ 01 .ne •• \a1 t.nat. 11 coat..4. 
In addlt.lon. ~. t11m :alia' .~.ua" ccr'aln aln1uawa ."aDd-
arae of u.tu'druuulI. 
ne.18t.t.UlOe t.o abrlt81Qt) fkUla hi~.h t·1~A1bl11t .. 'y are ,,),rop· 
arttl •• pOle.lleU '01 elaliioQl'o" 1 •• nloe'~tUUh". 
Th. "'YPI or aduGullon {la} 11 it. l\UlCt,loA of botth t..be 
au.rta.c. andl,.no eOAt.lni .'.rla1. In i~nltlljialj aui:'ieUi.1.HI. flO 
metoal 1. 1001'0\:\. •• 4 b¥hlCOt' ;lOra.,iu/i ~JQlt:!lJ" srOU~IS in t.he ";'tU~ in. 
b1 ,·Ol.lih,1Q1 t.ne iM~aj.ll. 'Hlrt~~e". and by pl:c~.r choice 01' toil. 
'*'lpe 01. eu.f'tace, •• 1 •• wtu"nllll' or no\ t,,:Hlt ~a.rt~H:. b.a • .llU1 ox14. 
tl111. fot' l11at,anee, 18 \h. Cu •• 01 lroll t.be oxide aao. 11\"1. 
ad.heelOD 'lo t"n. m~t.al AQd. ioi11. ret.alt.. 1D .. polnt; ot "...a.niU'. 
at. t"h.. JUnot,10l1 of an oxiC.. "11m ancl &the -'1.1., "inl1. &lw.~lnWl 
o~ld. olin._ '.neu:eoualy t.o t..ite me, .. l •• al. A1Go. tj$'p~eiall¥ 
1t ~o 1.0.1' &,f'("HlP_ are lnello4Q.uc in t...'le .( 11m, 'he al4lll.in\U\ ox14. 




lta;rov"weut, 11 Ioi~. too or1 .. nt..ti.t.1.Qu vI ",",. .JiJ1M' a'"Ot.i,ii • .a. ••• t 
tonG oxid.e .t lIn'. tlSoIl b01JlPCE i to1 "tltU1Q tl6ti;Ji.,1 ". eaa,.~ee and \,tufUi~e 
pr.Ylo~e d.c.·.~$' in potr6nt.ill1 eneru_ 
In t,he (UU G of al.i.utlli~,j,~lt (,tli.ll,,,;,·oC.,i,.u", i.'(;f· 4tl~c\.u~h~ 
(19), 
not. be t,went,yl,,;L~al I;.H.@ ~.lijal;, :;;t C.{~, j?otraashun d1(:;;,a' .• h4i.t. •• 
HO'll'leVtU', a t'a~lQ ot 'l.(;Sn t,oCJue 1$ r~Qo"!.liu'l(1@d ~,;}. ~n a ~oQ1um 
.~rbona'. ooruhmt..rtx.t..lan of t~O "0 :JJ .r::Am8 ~Gr 11 .... 1". 
For tthe lJD,roY.t~HUlt.. of flUb •• ion 01· Dr 1 luw ttLl&' 
adh.slon 1X1 t.aln d.et!lrable 11.nU •• & .Jrl;'iHu" ott.'4U'l la ,.used.. 
Ooca&10nally ,,,,"ell a _toer1al 1e available uaYl:~ w,reat,$l" e.4-
paint. ttl~» ~l(Ui .'01" I,.ho mCtt.al f$arftloe. If t..he i~ .. (u·lal Cq 
l1tur&', e fU"~41n reqiJ,lr~;fuult,s at ! dr {.ttl t 1 e.A:.lb111 l;,1 , t-hcu";nal. i;J'"QP-
7. 
orttl... And. '.nllile a\J'en"t,h. are concerneA. t.he ad.b •• loll ,roble. 
can be lol.ed. t.Eu·ol.liih 't.he a..,,.>110&('100 01 tone yl"lMI" tro tohe Inetoal 
and \tn. palnt, l' i 1 ill .t.o t..iUJ .?f' hied anu'S aoe .. 
'fharmal eX..faneiQ;:l lJl'ov~r\d.e., it lAu8alt1l1t,l:ltC ~orl. "'&¥ 
in f::o:ne c~,u •• be aUJlolllit..e4 by l.ifte or ;1 .. ,nen"., .:'l~.l.s:(.icla.r.t or 
bot-n. 
In "hi$ P"l"l,.iCilkiir .Jroblrd.i.l c~,.t.ain vt.'~liU· ;(l;i,c't,Qni ~IiIU·. 
import.allt., 'fne UfUiil'od cO~it,ll~6 1. on.f'~li<m oOl.l14 be b,·\,u~n.e<i 
or eprayed onl,O t..n. e",rl~\oe. eolora1.1on by pl.tluenlioat.lon 18 d..-
lir.a. as well aa ¥oo4 .a1\ wat..r re.l.~ano •• 
1\ wat reco&nlaed at. t.bt bealnniQb ot t,ne problem 
t.h,a1;.. fA considerable nU!l1bor ot ut.tu"lale ~~lt:b.tl'" bJfl iHH19ct.eu tor 
Invest.liat,lon. Tho •• I1tn1cb WIIU'C orl$lnally marL(iIlKi 1.01' et.u.d.T 
inol\.lQ.,h (a) M.lamln .... for •• ld.nyd.... 4 b) ~"'iILuliain ... a.rea., 
(0) 1'4odlil.t-ur ... fonH.lc:itIHl.YtiJ •• , (d) Aln:yd.li. (~) Dearan •• 
,t) V1I111e. <a) PolytU'.t.h~i1 ••• 
Cert.aln FliIl.vi;;,i.ut. 4&"& al;;'.aQy ~lfI.r. rs&"o'-"'''d' t.he 
reeU.d .. ti of "8:& 1, • .rot.{~t,1n .. arm. at. $a.baunio ap •• de (14.11). 
T1l. i.iJaJor (:oncl.J.alon ,.l.rlelna (.rOIA \ttl18 o~l~llliir wun, va. t.bat.. 
1n ,oneral, .l_et.o •• rl. s .. '.r1a18 po.see.eO .r.~t.er re.l.'an.e 
'0 .,.oe1onu.na~r Cobe "eat. Gonalt.lonfl t.ban a:1lI ma,or1al {jt.l:u~r 
t,!14n _1tbyl •• t.baorylat.e 4"ol,ymera. Theee oat,.a i)rompt,e4 \the 
leolat,lon or elae\omerle ",.t>e poly_ ..... I trhe 1'11;)14 lor In-
t.enaive r •• oaroh. 
rna l!l.r~. nt.l!l.'lbor of a.-railab1. 61altwolaer10 f4at.~H'1al. 
lnUl 1ncr.a.a by _1d •• ,pr4a4 rea.arCA .t>t'o.ra. •• 8,>wrr,' bJ 'IUL"-
t.lld 8;10"".'1" •• of 11.:.\,,, .. &1 rLlbb.,.. In .aneral, .1a.t,Olll .... 
are fl'lAt.c¥riala b.<lvln~ 1Qu6 cilain polyu,., ViIi t.h a "11'10&1'''' ~:ti!. 
et,rwat,l.ire ~.t'm1 ttto. l.na lliil! 1c ion, t.r $ed.unl of f..I:I.ti moli:lcalar 1.iIt.,n4(~ ... 
t,;.U·. tor :..lle CHU1,hla tto be iixt;.en:Q.",Q. if! 1 t.ilvUt, '·,,4.?t.141'·ln~\t{lj,OtlO. 
oonta.. In ;&l{~ny C~'(UI a ~o 1e n.ti 1& j·.'t,,,x.1m~Q. ,;.t\. intt ,~rvjl.l. in 
"he .t.rac1flu·o .I?~H"m1t,;;'lfii linldn.", bet-wliien Chaine. ~vlfl,~ a ~11.:i-..bi.r 
aot"enitlB point" a decrO!lS. in ~l a.a l;,i<:l '-y "m imae·;1.IlHt In ,i~.nj ... 
tljJ).~, :;.(ul d"c;.'Oale ln lIo1l.lbl1U,.v. ~)ld.J#tu!t., .. 't"ion in conJ,iJllct.lon 
w1 t,.b cro •• -llru<ln. (laD .... ",1t. in tl rat,.Hu· i;uU"U _".,r1al. tllilll)' 
,. •• lettan' '0 abrallon. In ~.n.r.1. Ln. lol~b16 ~olym~rl ur 
~tla.$t;.tHhl·. of ",nll tli!.lld r~.\.lJ." in SQlloll,lona ot v~ry i'~lc4.b 
Ylacoeli11e,. 
th.e l' 1.1:"8\ ;:H.UU~ ot ~:Ul ;robJ.tUfi ~~ae ;j.nYilH~t,.1~:;:~t,iQt1ot 
pheA01 ... tor .. ldebyu. mQ,Un .• d filllU.'lt"ullliir~.rhe aCif.H;)rpt.ioll at 
puftnol :;;1 ru\)ber wa.. ~;._ aa w~ll as t..ne ant.l ... oxlGfUl1. v.ro;er .. 
'1 •• 01 :t.h.e r.sl.l.l. ttlnl r\lbb~u' (2\.). It, W .. 8 "ttllOUbd' .. , !i.i'Hlu"ot'ore, 
'ttnat. phenol could be eOl~oln.cl i1111i.n rubb.r 'ilm:l. l~:t.er f4iiact..$dwlt,b. 
{o1"1l&1481110. too 0-"'.1n a h..at. .Oll.,~,.t.lbl. r.81n. llHi It'QJ$Ct,tCl 
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It. W!~8 a~.u.rjjd. \,1'L~t.. ~h. inet.n,lol com,i-loi.u'ld U4 $olil.ble 
in .a tlU 1 ~e.bl. sol "till.' in ijrdttr t.hat. to. 08 coat-1n. be 11Qd in 
t.~ll. ll..a_G ami earri eo int.o 1\,J:\~8 t.:l.rtt$ by :au"~ln~,, $·GV'e.ral 
tact,<u' •• ~~re 11a;nltloant. in \-hie r •• ~.).o' . 
1. ltl' ordinary phlfnol1c .... lni, in 68n ."&.1 haY • 
low SQll.ibill "1 in ¢dHa beet. I'l1bbo,. • oly.at.. aWl "abbe". ;.a.a 
low 801 \,lb 111 tt¥ in ttne beet. i'll.noli. aolYem,\a. ."lr"l.apa & ~1_d 
8Q1.,n' w111 otl.,. "i) .• ana.e,. \'0 t..r.d.' ~robl ••• 
a. Solllb.111t.Y.;'lt. vollmer obt.alnec. troll a ,a,.t,10\l.lar 
MOnOller 1s I'm InY4iU"'. tu.Qcltlon ot raol.c111l-lI' wel"nlt. i'or ltlt1 • 
.. e.lon a l41W ltJOl.eular liitil~b' ..... ;.C'tln~ elu,It,Gmer t_y ~ro". 
1 
".uH.llt, trom Lb. ac1<U."on ot pl'Ulnol. "0 ;;·ubb"u· .>rov10.4 t.he 101-
"fUlt. it a. ~oo4 601:,eo\ tor pilonol.. A projl4u' CilO lce 01 801 "tnt. 
oan.LfuU'elQI'*. work adYant.''4,eo\.llly in 1.t;l11 r.Ii~.ct.. 
,. In801abl1it.y of tohe croaa-ll11.iltGU ;Ol.:iIIHIi,r lS a 
vlrt..iJ.&l cert,aint.,y.l'l11e conolusion Wf.U:: oalUiC un t,fle$ .'ollvwln~ 
,. ea.eon11li. 
a. Setore l)r~'H'f4t. ailY J~et.£toQ.s 01' pill IfI;ty if~ CQi~Il~ • .r-
Gia1 at.yr.ne l'hU'~ Q.eviil.o;e~. eyn;..rUl~t.lc l~i.4bi.HU;·. 
weI'. prepcu;ed tf'altl bULao,ll1line ::LfiQ .'Jrillne io1110Q 
ocult.&lnH 'Vary 1~ alIOW'lt.. of 4ivin,y1oena.en •• 
lb ••• .ifollmers tiXt:l.1;'it.ed low 301u.l,)111t,7 Cll~ .. a .... 
'.r1.,101 a.nti 1dYf.u1 "l,,4.t,lon n.a211 SnlOliifi l.ru.t4lr. -..i'4e 
prl{{u'U'l tal\OI" cQnt,rlb .... t.h~~ 11.0 i,.I,ie pro.Hu*t,y 
was f,ne j,Jlreeence .of t.ae dlvlnylb4nZeue "h.1on 
provided. laeanaot oh"'t&~Din& a ti.tl ..... c:LL;,uwi!ional 
altJ· . u:""ra. It, n.aB been r.ior .... i1 t-i!,;.t. Q,a 11t,t.le 
aa 1/: of t.tlil o.il'lUJl.bi$fi4UiBa in 8\11' illUi re;l;l"lie 
in cCH4~1~t,e Itteolu.bl11li.l .ill all '-'ll.O COm'!iOll ~ol­
.en', (21). It. 1& li4"~tlfu' .re",o.rc,tKl t.natit Yill ... 
eanlza.'lon ot ,-ub}).... 1n ea" Cal.. ...,\1 .. 11:.. lD 
.11mlna'lon of onl¥ a I_,Ll i'tU'.lint..a. •• ot t,he 
double bonde and lokl. lnaolubill'1 of yu.lcanAt. •• 
adde •• ljl\t, \0 t.h. .... u.~llp\loft .,ua" crOifi;a llnid,na 
maet. be oomple'.lJ pre •• n~~u it tol~bl1i~1 1. 
tto be 8 .. p.o,.4. 
It, ls ev1dlltnt. u.at. ~h. ,.$&ot,10n ahlcn .r"<1l,&.e 1n tine 
71 
'8 
ile\hylol Oompou.n4 is •••• nt.1al1l l..t18 sam. 608 \'~J.a\ ~Hlleb GOU1"l.iir". 
loti • •• 'l\Ylo1 m~t,.rla1 1.nLO t.lle t.IH.nlo •• .,,1n& plalt,lc. $o~ 
9J;H~lt!ilhl. met.h.oue .Lor con\rolll1lb tohe ;;'.~a~lou are !lyall.i)l..: 
1. By a ;ro;er eno left et eat.&lYfH, far 1..0.$ ,i. or~;.d,4 ..... 
~114. re~;.e\ion. '" l\.h loll. pnenol-ru.btHu' , .. t.$r141. ltl,l.. r<till~iaH, ;,i.';;{l 'fia:j 
be &rX'$at.ed. in Wl. i~HIil\.h¥lQl IIH .. a6'ih f'Of' i..hia .,;U,r,!vi58 it. If.! 
prooable t.hat,tthe mi ldo,- baIlie c~iI;t.alya "a IU'~ \.0 be .,Jre! ~r,f.4 
OVijr Lh~ IOifHIWbil,t. mQ,re dnuat.10 a.elc.t caLallst. •• 
e. Oepreee t.klo Gony.r.ion oy ?revfilnt,lni !iJl.l!ilina:t.lon 
01 wat. .... tro~~ t.b.. react-ion 11 at....I'bi. me.;;n.a &on.' ,n.. Watvera-
'tllr. abcnlld be "ep' low, !.ii,na. 1t lXI,sible, wat-or snol.l14 b& pla •• a 
!il.n<1 ret.'l1.n,ed. in t.fll: f'e~lu:\ton Ill.o1& ltv diilpr, •• 1 .. 11$ ,;",raroo,t.l.lre 
reao\lon. 
a,,;zt.h prooeuurliile ~l1.~a ~l:\.t. 0 ~(HU' problema. In t.tl. i i nilt. 
~aau. "hetthermal ene"u of llI.ct.1Yu,\Oion i$ ;t'obabl.y tli;).uu'.'l'l t-t! 
toil. mll.a._1" cat.aly 1i1,. In i.;tUt aecond. c~a •• 1 .. 18 ~vlQIint, ~.!'l!.lt. 
t.he wut,u- an ... a" ul trl,j;}l%.t.ely be .r~l'iK.)ye<1 £:r.nd ton. QQnd.U.;i.oruii .(01" I;.hl. 
r .moval .,111 ;rob_bly promo t../i t.hdoofl4~neQ.t;.1on. 
rtut lolut.lor. t,Q ~n. prob1 ... .:ll1l1 11. 1n Lne .... flUS ot a 
oondttnla\1on .t. ... 1&1 Q\.tu." \.fUW tOI'II&14t)nyt.ht. Va. ot nexa-
rae\.h11on.,.t.ramlne in 'btl rfllp.crt. 1. !U4own AM t'4t1:1M u'ilial~ 
'hi. ma \\ljri&l tHAW. b~4Ui \lIGd &.0 wo<11ty r1.lbbe ... a '22). 
In to rut luodlt;YinQ ,pro •••• 1.n8 cont.ritnud.on 01 !,the 
r'ubber t.o 1.08 pilya lea.l vroperttJ. •• 0' "iU. rro t.~e"lY. 008'10a 
wal of prliZltlt'1 lmport.l;\uee, 1. e.. t,he ~et. a..airable ;ro.;,:a;r'1 
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01 t.he t 11m 1 •• bra.loR f'.11~\i4.nee and "al. ",rovlll"", 41 ~A4J.Ct, .. 
too be tier 1 YoG {roin ton. rl1bbe.f'. AOliuall;y t t.ne object. ut "'i.e. phenol 
UIOd1tte~ .. t.1on was lib. 111eol·~)('U:·t'l,t.l{;n 01 ,:Ii"Oi~"iU¥t.1tUliot a ",ai.i,lt, 
v ~i1.1 01$, 1. e.. 801ub111 t.,y ?Jimi low t,.mllet·:'l.f.u.r~ CI.l,£" 1n,. I'iliiil,'.tore t 
forlflald&hy48 t.o tOl~m a l.laable nurd,u, '-U@ .Jl,rect,ioll ~t' l,tUi lieo-
ondary 11'f".'t.lj.a\1on enould be ,he d~t.jjr~lfl;3.t.lon 01 t.nel.cHJelt. 
phonol-rubo$J" rat.io wtl1cb ,,,olll,,, ci.l Ye ~h. dl;\l~l ... 4 provvt'li.lelih 
A eoliJ.t.lon te \.r~. flrobl ... WIUi n.ot. ".""Hired even U' 
pb.nolle-rubber reelr,' 'IHU·. J?repa,·.d. 'rhel'etol"iI, Qt,ruu· poaal-
bill t,1 •• w;lre OCHllld;(u·.d. 
st,yrf@n. "yp. (i'liollt,e S ...... c;.OOUi i;HU' Hw.'othir Ci,)~u.t"&nJ') (£.)). 
)"'or ac111IJ'lon purtJQ ••• a vinyl r;.!l6in cOlud.atf1uQ i.)rl.ilarlly of 
vinyl 0111"l'$'l4.18 b~t. rJi,tta abo .... ' 15;: vinyl aC4It.at,e 'V,LC~'lt 5a"elit.. 
l..118 mtc«uult.y ot iJ.tii1nl;:; 0. mlxt.u.rfl \.It SltOVIIU':;;.1 $olvt'lt,t.~, a-O"l~ ot 
tif:11en 11&d 'bailini polnt..' 1n ~be ra.tl •• of U~5-1.o° C •• litO a.1aeolv. 
t.b. re.ina. the ma".rlal wa. 'ba~.a \0 r~~nQv. t,c.. lolvt:tnto., A 
',' 
t.1'1e con.ldiu .... t.lon t.nat. a t.hr(te (u)JapOnellt, GO-vol,ymer might over-
oom. tone Wld.*1rabl. t.at,W"eii. f,ach. a co-polymer would include 
b\tt.&,.u~n •• Yln,yl-l. l-dltlllor14e, a.~ vl;:\11aC.'4t,e. lbe b\lt.a-
,Uenl would perrait. cro.1 11rutlua,.l'ri. vlll.)"l ch.1Qrllie ilJot.t14 
c~nt.rlbat,. 'Ol,l~hn.11 a.n4 ~o.i:l.e1on and. t.ne vinyl tu,er,flt.. ",Hila 
lHUl:tlt. t.l"lla t.l.~ ofllr flf':i 1noi e>.Jlvtn" •• 
&J 

'fi'i ... eact-lon of phenol ,u:.4 n.lbtuu· '4~ btl ,'.;rlillllJllt.e4 
as Gnown on pa~. 76. 
It ~henol WS.& pl'o4Hm\ in In~tl1c1'.UH. ':i,.ant,it.la~t of 
COIll"lHi. more "h.an ,"wo Jiihenol nuclei c{J~ld be if! t.tl$ 11n4inti, 
c;:u1.1n bet,wuuUl t,he f'ubbl/it .. molec\,llo. (;lJid 1.4,1,) t.o t.i'.l.I'i:;cfj llydnJ61iu18 
of t.:Ui ptutOol eould be l"eac'e4. 
Meana ot 4"'\;lCt.1~-'i rlAbbtilf .;).nd ;henol ,,!Sire ,('oana ,,,tilwr 
80me j)re11mlnarl 1t.w11. Cllopp.Q l'ubbr.,:l' 6l.4m {oa" ;J..i-fi;. !'abber 
illS) tilssolved in bo111na phenol f.l.ud t.h.a .olut.ion toble .re",1.l1red 
IHU ah.ol"t,en~ by l1ea ot aft aeid oa.t.alyet.. Sodium tlldrox.td.e 
aid not, aaalet. t.ha eolut.1on. 
l'rocUted1nliot on 1..;11& baala V41'1o,J,e .. )tirCi'l!Ht.t'\l:L~& vI 
iHit.u.t'o.l l~u,bbtsr ~l.lItJ and a,a·:;; rabber ",,11." ;, Ibre reao t.~(l t.h. 
,Pileool. Tl'lQ tfwo rubi:hlll'. benaved. in an ~lita~o~o!J.a m~:.nnir.rna 
reo.<: "'lori. was CHu'r 1 oa 04\ ill <l toiU".e-MQ-' .t laa" .4.aif'~;"IHi ~1 trn 
at. eoa4enthu·. 't,narmometoe,. :i\li<i mucnan1ca1 lto1"'$I". A ,.ra.m. lUOlecl.l'" 
lIAr we:l;.h.t. 01 pherl.Oi was i.UUU:1 wl t.a "art 1tlj k'tn·l~at.a6e$ ot r:J.bb.,'. 
FlY. 6,rama 01 nh:4e,y-rlvii ,,>fu' c~nt. iu,lphu.riO a.Q14 w~r. lJ.se4 ae 
co,t.alyat.e. 'In. t.em~).r,~"w·. 01 reaor.1on vae 160-110° c. on. 
nl.lndred m111111 'ere of \o}. .... ,.. tier. added and '-;18 rl.lbb~r.ir.um.ol 
produ.ct, dill! 601 v.a (ta8111 and .~1. oooled t,o room t.flullperat.ve. 
Tne pH of 1,,111 lolut.ion was railed. \0 about, ."Yen :wi t.a. lO;~ c.u .... 
., 1. 80da 801ut.10n and. enou..,h addoa. t.o ~1 VI t.Ul'.' iH.rcen\ e.x.c ••• 
lodl"ltl hydrox.id.e baeed on tone phenol I/reI6ut.. One and one 
'·il.l.artrer iram mo1"\119.1" Wilc1.nt.a o{ paralorma14enyd. ~iiCU·. tlO,Q.e4 
and lone t,fUljHU'at.w'e brOu,Otlt. "0 ,,0 C. A t.emperat,W'8 of 60 too 
'o° .. ae lnfA.int.a,blOc. ..4nl:, i 1 l.fUiI t,if$m;ul:atture d.ro",) ln~lcu.t..c1 t,aa\ 
t.ho torinat,ion of t.he •• "b¥lol COfllIlOI..ln4 wU,a 68141Ult.lull co .. ~l.t. •• 
At, t.h1s ;}Oint. ;..a.e 8~veral ~x"J~rl;,i1ent.. 'HU". v~u";l.ua 
in tQiJ.' nu~~,aet.a. en. ~}rocfiQ;.tr$ \i,{Ij,1 t.o PI'in_ :..ue nih;,(.rt,1on 
,iI h::t. iJ. r iii tto aoo i 1 ":;1'1(1 r.-,.( 1 u x tor til.U l:'w t.it' • ;'ino r.. n!J l,q tJro <HH;. u ,nj) 
IUtPiU" .Jlt.lt)n c:;l 011 :ll'.G W,;t t.Ut' 1 u.ji'i$"gs ;" ;),",,16. r'Ga 141" .udl..i:l.U r ~lll 1no"'6 
mat.erial "Gille be nlitaineci in t.xle 01l ).;:l~~ll!i:,h lic, I .. 'J.h"Q t,l'@!il.t.,.;;:~nt. 
'ilia. Q.t~ldrat.lon;)i' l.-31it ilUi t;.1',,H ita). u.w,hu· vuCh~U.dt. In evor¥ C,&'iliH.t i,tle 
t'il1"Ul rillult. \f(a.,!l4t ...... , "flO pha,uul a'p~ear.d, bOl;,il at \''1010h 
wtHlUl IJ 111.1t.u(.i.l¥lth t.ht uou.al 801 "entia preOi;,>lt.at.ed '(,£1. r •• 1nou.a 
tl'Hl\t.o1"lal. ;"lliul (Ui..t. .from elt.nel" of Ita. t.itO 
brl~tle. 
fhe ute of 'tn,l'*'ll aClttat,,(t .1ns ... c<"G Q1' l...ne t,OlthlUO ':l.1. 
d1lt~H:u~lb$d ahoy,", 184 \0 dta11e\i.,.. ,nlHl:.l<l1it.a. 
The qUoitS Lieu wa~ ruis($Q $8 "'0 wh.t.ruu·ttf'l~ ~.;;henol ;,na 
l'I.lOb/illr' aC~\lalll react-ea. A at,\lu.v ot l.,n11 panSiJ oS: ;;.ne ,fe(',lct.1on 
fll;lli;ort.(lJc1 t.he c<:lnOlaeion t.h.at. t.il~ Yelo(u '1 C\jnSH .. ~\nt. lor' 1.1~tt't 
r el!&C t.1Q n WtUB no" dC'ea t.. <rl.'ua proe .our e wam 110 ;.j,f} $ .. ;1$ "!lotuU'·. 
ph~UlOl, ;}.ncl 'loll.r>tulrlG &.:14 ln t,he MUfH'" a$$(U'1~HHI ;;uw. reoo".' 
t.h,e ~;rod;.4ct, bl t,teat-iRa tone reElict.1on mlxc,l.Arewl tob a all ... ,. 
ca •. ult1 •• 04a eol\lt,.t.on. Tae prec1;1C,a.t.e was .filtr.ted out. o.nc1 
vuutl:lGcd ,~lt.tl wat.f.U'. A.n,Jj1" 41'1161' 10 a d.e.1c:cat.or I.tHt fH.1~hjt. 
of r.oo".red <i'~ro(LJ.o' \iae det.erm1ne<1. In tofU! (HUU. ot tdx\ttr •• 
r •• elv 1n~ ca .. UiIit."t 'Lreat.men'L alma.' lWHlUl1':l t411l.v on eolat-ion 01 
:.he rubber in i.C •• p.tuulO,l, v.ry lU,'l. 111orea •• in. wel~ht,. 01 
IOlV(Ult.thr.eO;11pOE.it,1~n vI: ",rH:}t)I'OC,i.lCt. QCC:,u'f'IliQ ~~t" t, liil').t,,,,. •• 
Ih') . .JieWCt,'l' in iXCH!UUi of 1000 c. : {lTd .• dlitco.urOIJ1t.lon~41 ~JC.J;JQt."Q 
~o be a tWlct.lon 01 fthe eXc"ul' t.oWih1.ch Ctho QruU)1llat.lon na4 
Aftof.her l'liit.llOd of O~lrr:lln, O;lt. t.tlel l'l.\bi.)~r iJh .. nol 
co:t&blnaUon;,,,ae t.ne J.iUlot e,:a,111-mol;ir .:;,aant.:l t.l0.vt '~,lta$. 
:nat.llrlala unoer l.h.e iu!l •• ultlce ot ~~,Hi e:;~m. iliOlal'l.u:lfl't..1tq of 
anl'lydrotlt alilminum Qhlor ide 1n &. t.ol~unl' ,4e,UulI. Tali l'ubb.,. 
E:i.nC ,?!ulJooli18r(t .f.'lrli 41.'01v14 in tin. \0111IiU1. r~.llQt,Il' alu1-
'oi.llI Ohl0.10. added: wh1le t.ne t.ez.jflir:JI.t.iU'e i1j~U' jW".1.1r4tta1ned at. 
o 20-21 c. :ifl'l..n ~nl illlner!ll,lon at hydroaen chlor lUI hna ~!4b-
siaed t.he t.emp$ratture ••• alowly rai.ed (ov~r a ;(trlQQ of two 
Gfu$ut,lal1,y cOiDj;>lette, ttho &140' 'Ot t.tu. l'tu,ot.lcn v •• eel .... ,.. 
coat,od. ~ U,n t.he prOGfol,t.. U •• lnaolabl11 tty i/"."$ut-ad ",be Gon-
'''In\.t~t.1on of I;,tlO iX;i.rltl~nt, wi t.h WHit alden,Y"'. oondtilMa.\ion. 
AnQtthe,. w~' 01 tlocoitJjr>11s:l.1n, "cU:1ct..ions f'I,Hi",lt,lnQ .in 
t,menol-rubb ... oo.hbl;lil. t.10n >n:ae 't".W, t. ;.A~ lid. '01 l"i:l.s;t<.li;h.or t Ii co-
.:tala r.act,~d 1'111 f.Ii. pnunol \0 ~l.irulnatt# bydro~tin tu·o~llla,Jl. l.'~H; ~jh.­
no1 oilo1.u8 1HUt a't.aQn~d. too t"i] •• rubbwl" mol.oale. I'a" llw:tl 
r.~e~lon 1Itle CEu·r'1 ed. Oil' anullir: ~h. lfU'li.l~flCi ot il.lu:4l:'tldroas 
, ... ,"10 cbloride. 'the 1Jrollltlne wa6 reaot,ec1 .1t..n "rut rl4'b.,. in 
a ciilrbon "ot.raonlol"ld. I1Ut,U,;,UA at. 10 C. T11e J;,ro(Jl,u:;:t. r.eoyerec1 
pnicL.lct. was r~act..4 'id. t.n phanol in t,rU!I: .vrlSl!HH1C@ oJ: t urt~10 
otl1cu; 1d.~'ll1 ~h Oivol\1t. ion at tl.YQI>o~4n bromide. r.~\).lt"ini 
~rul ""u'i&l !tt lt~r •• 9ari''i. .. ion. troll toll ... ,r,.,C t..! 0;:1 mixt.u.t'e waaeiol~,'ible 
in .::euul1 •• 10 moda £~Ql\lt,lon. s.oltit!m4J. d.l1C ~)iu'i",lal1'y vluble tn 
carbon '.'~&Ohlorld •• 
i\not,:H,(tr iJ,il~l.S' of ex,J(/irhl"nt.at.iiJu wa& t,>'i'i' ~lalt..le i~ing 
of ~)honollc, by cold.-ciolt. .. la. iVl \n a .'\,lbber te:ilen\.Com,i>a.lbl11t.y 
in t.n.. 11~"'lQ jtz,uue wal •• ry ,Uttle",l\ • .,..,n tor low oon.c •• ,ra-
t.lonl 1n a com~lex eoJ:,en'Ct 1I1xt.\lrCh .Even ~m.n ::tolut,lon .aa 
at,t.aln.o. t,}:ut tl1r48 oa..t, trom a!.lOn f,Jol",t.1oi.8 were COlapO&~Q 01 
\wo inco<1l.t>at.lble ,t:lh~l~.I.rill. $. 14ence I.n'lI,~)or t..l! ;;.ne ilLer .... 
t.W'" 1'.por1;.8 "'{la' ora lOU1 pb.nol. ... tol':uald.lVt1. ,rllilillna Oo.nno tit 
be ext,ernally .l&I&\.1e1a •• (24) .1"h(UUi aOW"C6ili also r8iOI't. 
{'~la' int.urnal eJ.aat.1aat.1on can be etl'cct.e4 'oy , .. S6 01' a aub .... 
a\lt.uLed l'illf.U101 a.s 't;!Ht mA~.r1al t,v be cO<.'lchuuiea ~J!J.'t.'l !IJl"walcla .. 
hydrt. Acool'u1uiif,lj p..ra.-pnenyl i>h.otiQl watt I.l.~d ae t.kl.. baeia tor 
a torfi1[,\l.d~rlyd. condttnaat.lcm t'.~ln. but. oOJj;,;~"aLlbl. tl1ma ,'~it.h 
,r.J.bb,u· were (,it;) (, ob"ainlill, ~l t,ilO~l 11-.. ala ~. h&~e ';;;O;l~kita.t.i .1.1 t.l 
Wf~' .u\",rlli :Eli1s11y obt;.t11nw tt~.w;). in Ii;l$ C.l-ttt ;i{ et,l'ai~at, \j;101 
reline. 
.the only 1' • .>"01't. ;) t a Jaul;lule {'i.diotu· ... tji;~tJnJl ... l'o.f i;"4ilQ.r~a. 
~t'(:Hll.\ct t0l411Q in "'fUll 11 t.era't,iArilt 14t.11h:.ed o;"i~l""H~ cQudll.,j,cmo 
l'or I.he 1111:...18.1 Qo;at,11l&t.1on ,2i).lh4jnUvl'il, inv~~;~lQ4).t.1"n vt 
l.!:j,lS &x;4u"lml\tnt. wa. W'Mhl",'\.aJ(fUle A litTall~ 'Ot pn.onol, to ..,r&l.I. 
ru.bber And 2.5 areuaa cobalt. naptlf,nenat,owaa \reG.t.~d. wi t.h. a 
C\,lrrli1iUt. of ::11.1" at, 150-160° C. i.lfiii.ll "Uti "l;i.o1:."u' .... ll~..,lv .. d. ::.I.nd 
'&th1s tor6a'-mt;t:lt, ~~.a8 CQiit.1n,l.\~ 10 i101.l1'1: mortJ .. 1.10.1.11 t.11.~ 'A~i.#\;,il~ial 
tontle<l a olouuy ~olJ.'t.lon ill ll.Ci!lI;.Ot'Uh One l'l:&O18 0: J.'or~l'um,yde. 
al tOI'malln, ~md 1 ~r$.l~ of oxalie &C1U ~~r. ada.". t,l.i.t' 1'1vCi 
no..ar8 !Cit. 70-S00 C.:.nd. f. hIJ"nl ."*' 100'0 c. t.:h,~ COflthmftat.lon aiel 
not. apt1fU;U' ocw.I,>lut..od. frlree ~atd oxaliC acid ';i(UiI au(l"cA an.d 
t.rLe rctae1fiol:'l; ;,"oo<u,u,iUQ #to J"a.;d,d.lj t;,~i;;;'t. ila..r\i.ittl in$o,L~,bl11t.y 
ott.h~ 4/rOQutt. III IAloohol WJt\1 almost, lltwudlat.ely &lot.a;';;,{h.1. 1'~1. 
prou:Ac\ W~. lUIU.:Ht4 fiBril wat.er and. I'al"". 01 it, ~x".rae"~ wi ,11. 
1. 4. "Uox,,ane. til. leaonln.s._ c.lepolit.ecl a at.1cq !tlfi on 801Y!Jnt. 
e.aporat.lon. Ad.ul "ion ot b. ...... 'il.11.n.'.t,raut1,n. 1n t,ne 4014 
O&",.e4 a .i,)l"ftC 1;1 '{;4". but. t.h.e &Qliol!:, lon ob1ta1ne4 '01 '1 .... loIfu'lna 
08;>1H11\.4 a bri\t..l. t,llermo •• \t.1t1i, 111:11 on Qr.:ti~. 1\4J.1.i i,H>iJ.ld 
8'.'iiem '.0 ln41cu,'. i'lO.ile ilrom1a. tor a. aulu.bl. ut..4irla.l 11t.he 
l"<.l.bbtr mol ~c al!lr wee1.,):,!;, ia !~U.t t le1\tulIJ.Y .. ediolced. 

lb.. ",.,alt.. ot ",u.btH'''-p(u:nol QGulibin.a~lons :: ..... (,ionai •• 
t.liiilriW" t.h t.ne r ••• .at.. 8A,?itC t.~d. ','om COnfll(ha.rat.loQ lOr ail". r.-
,t)orlreci ln~u. 11 t.lrat.w-e. No Wll.unlal GIliV hl,1',10na fro~ J,;reo,lct.o<i 
ban.avlor 'Iii":" •• mCOl.ln.\.red. the lQllowln/j; ~'l'lIu:uil~l.tfli"U'·i,lI t.dJ,b ... 
S "An" 1 Ii t.e,h 
1. Pnenol-rUobel' (!Qillblna;..lcH'ia are ~h;u'ali:libl •• 
2. "Cro •• l1uedJl ~JHnll:il ... ttu·mal.dah1d ..... n.\bb4U" 
cOif~b1nnl;.lQtl. 4.\"0 d1tt1clllt.ly !ol\.(bl. in 1.1Hi l.Uln.i.l!il 8Qlv~nt. •• 
a. !lHi acti.lon of ph~nol on rau) ... 10 t,:U' ~?l'(JSil.mC. 
01 a ImU"t.lo.l aolVtmt. ree\,lU.a in a loll1l..1on mltv!n. a lower y1 .... 
• oBl,"'y~~u!m "au\' axnlblt.e4 bl a r\.lbbe .. aolu.C,loA 1n tone .... 
aolvtjn'. 
In ado.lt,lon. It, '1UIII! 10W'W. t.hat. l}reniat.~r. conchmaat,1on 
of I.n.e met,u.ylol cO:Jl,t.OI,U::U:l r.!H.Li.~1ni ,from tone ~ct,lvn oJ: lOr'rU,~:.,lde­
nydfl on a l?n.nol-rubb~.r il '1iJl.'j uitllcIJl' .. ~el~ll.ap. Itltlv~Hd.bl .... 
tto ~r ~lr' $11". 
Fllrt.n.er inulcat.ionl ~.er~ "hell, toile ,,4110 (~l a low ,uoleou-
Inl';;fai ~11t. rabbl$r ~~ leaQ. t,o &01 i-ibl.e lfolym~r8. 
Un.;;er i..n'i) •• ol:·c\l.lmat.aneee it, i~ eonclu.d,t;1IQ t.lud. ~IUt 
rae 1no~u. ant Lor 1al ISO-.ltiht,. fll a aolui.wion t.o ~;HI ;.roblom of a 
b1"h-epee4 \'l1rerat" llhieh probabll do •• not, 11e in "-he oomb1-
nat-IQn of phenol iii 1 t.:l ord1nary rl.lbber.. .u t,n toile r ••• rvat,lOB 
t.hliit, low molecn.11ar '.Y,1 •• ht, rubberfi ;;ra.;f behave in liil..i.f.Hl. B. luanner 
aa \0 r •• ul\ in lnor.L1.f,~.d 801\1\)111'1 01 t.he rtiHd.n a,H,er t,b.e 
i orllaldenYI;.i!it cono.oneaf,lon. U, 10 L.1 f, l:.!lil\ .. hie pl'lIl't.i(:~lU 
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Hliterr1na t.o t,ablaa '(l!;8). 
a a O.OU 
• 
" • (2)(12)(O.0<36>Vta&MrM~ffl!51j 
ot 8,jHitoi.[1c tlei.\tt, ~;;J:'W. c.e'd:'Il\tl (G",.tt../hr.) 
e • t, 1.. (110 ioU'.) 
x • (1.lst.anc. I.)t ,i.;Jo1nt. 'nJ:J~ 8l,u'.(aol 0(,.) 
tot. a""rfi.ce t.OTilptU'ltt,ure (Or) 
"1). lnl1.1111t,';.dnpera\.w-I at.clat;ancl x from 
8",1'1"'08 (Of) 
t, • 1Q$t.ud.a.nlol.&& t.empilrat,l.&re at. diet-anel x 
froIR $l.lrfaO:8 att..r \1a, (°F) 
Y ana a: - paramlF.lt.er'oij 
thle " .... arCH wue _48 po,Ul1bl. 
t.brol.l.a.b a tello"eni,' &rant. fro • 
• a a port.laD of oon'r.o~.d rGSearCh ~l'h 
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fAl f, $1. .fj.l~lJl. He at. t. ;,;l'i~ed ;:.at.a 1fUl! 1 ,.I ;;,lr'ub 11 c ~eno'd.s. <d."i'iQ.;.,tat.lnji, 
trom MCLain Hl~ sen,Qui 1n 194;). i~or t.~o J ~,",ns >:t~ a1.l..'i,m,u~a 
Jones Oo"ni:"Y Junior Col1 ~~$ in i& i1 lev 111e, ;,11~ r~l~~ It>i> 1 , ~inQ 
af\,er t.r\r~e y.,eu~.· aerYl.c(t it..n ~tle :i,,(lI4:/ All'" fon::e e.n~t.;i,ny.ed 
hi. eO-uc.lt.1on 11'1 1~45 at. tJ.lattlsutl.',.,;1 ;?t.'H.$ Coll~~t:lI. ,.,litCh. 
luet.!t.at..lotl ~r&n'Gd h.lm "he t:.6r.8 of Bacnelot' of ;;'01"'I~O. in 
CIHial0al li!r~ln •• rlna on Jo.Quary 12, li48. 1_$11a"117 t.bere-
.. .ft..H''' he bUi.;t!ln .rttt.ll..l.at,e at...tdy at. t.n,e Un!v are1 t.y of Uhtiev 1111. 
,cllrlns. h~a i&1'.r,j,(J'-'I.at,e Itttuay c~. reo.I YOG t..l.f.\i &fUl1e",t'!,j,uo~ ot a. 
tello •• tll i ;) ."anl,. tro;tl t.be Univiu'fU, \ti of LO!J,li~ 11l •• Ina\1t.a". 
of Indulll t.r 1&1 l1iUI:4IUl.l'oa. In Liic.rl.iOtu·, 1';146 tle Wt$ ~f'ant.1iHi t.b$ 
1~~aJ."e. of r.1a.Jtt.er of CnafAlcal ';:,Uiiii1.'.tII8.rlt)..i. 
